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INTRODUCTION. 


It  will  be  within  the  knowledge  of  most  of  those  who  take  up 
this  book  that  it  has  long  been  much  debated  whether  human 
life  can  be  sustained  at  great  altitudes  above  the  level  of  the 
sea  in  such  a  manner  as  will  permit  of  the  accomplishment  of 
useful  work.^ 

The  most  opposite  statements  and  opinions  have  been  advanced 
concerning  this  matter.  The  extremes  range  from  saying  that 
fatal  results  may  occur,  and  have  occurred,  from  some  obscure 
cause,  at  comparatively  moderate  elevations,  down  to  that  no 
effects  whatever  have  been  experienced  at  the  greatest  heights 
which  have  been  attained.  Allegations  of  the  latter  class  may  be 
set  aside  for  the  present,  for  the  evidence  is  overwhelming  that, 
from  14,000  feet  above  the  level  of  the  sea  and  upwards,  serious 
inconveniences  have  occurred ;  that  prostration  (amoimting  in  the 
more  extreme  cases  to  incapacitation)  has  been  experienced ;  and 
that,  in  some  instances,  perhaps,  even  death  has  resulted  through 
some  cause  which  operates  at  great  elevations. 

This  evidence  has  come  from  all  parts  of  the  world,  and  has 
accumulated  during  several  centuries.  It  has  been  afforded,  in- 
dependently, by  multitudes  of  persons  of  diverse  conditions — by 
cultured  men  of  science  down  to  illiterate  peasants,  the  latter  of 
whom  cannot  have  heard  of  experiences  beyond  their  own ;  and, 
although  the  testimony  often  differs  in  detail,  it  agrees  in  the 

^  In  saying  this,  it  is  not  meant  that  there  is  any  doubt  as  to  the  possibility 
of  the  exisUMe  of  life  at  great  elevations,  for  aeronauts  have  several  times  shewn, 
since  the  commencement  of  this  century,  that  life  .may  exist,  for  short  periods,  at 
heights  exceeding  any  as  yet  discovered  upon  the  earth. 
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general,  leading  features.  Nausea  and  vomiting ;  headaches  of  most 
severe  character ;  feverishness ;  hemorrhages ;  lassitude,  depression 
and  weakness,  and  an  indescribable  feeling  of  illness,  have  been  re- 
peatedly mentioned  as  occurring  at  great  elevations,  and  have  only 
been  cured  by  descending  into  lower  zones.  To  these  maladies 
the  term  Mountain-sickness  is  now  commonly  applied. 

It  is  very  generally  admitted  that  moimtain-sickness  should 
be  attributed  to  the  diminished  atmospheric  pressure  (or,  as  it  is 
termed,  to  the  rarefaction  of  the  air)  which  is  experienced  as  one 
goes  upward.  Yet,  in  various  parts  of  the  world,  the  notion  is,  and 
has  long  been  entertained  that  it  is  due  to  local  causes,  such,  for 
example,  as  noxious  exhalations  from  vegetation.  Some  support  to 
this  notion  seems  to  be  found  in  the  fact  that  whilst  the  greatest 
heights  in  Europe  (15-16,000  feet)  are  annually  ascended  by 
throngs  of  persons  without  perceptible  inconvenience,  multitudes 
of  others  in  Asia  and  America  suffer  acutely  at  lower  elevations 
(14-15,000  feet);  and  it  would  therefore  seem  that  there  are  influ- 
ences at  work  on  the  latter  continents  which  do  not  operate  in 
Europe.  The  apparent  discordance  is  explicable  without  having 
recourse  to  local  influences,  which  could  not  be  deemed  sufficient 
to  account  for  the  effects  in  general,  even  if  they  might  be  enter- 
tained in  particular  instances.  Whilst  the  assumed  causes  are 
local,  the  observed  effects  are  world-wide ;  and  no  cause  would  be 
adequate  to  account  for  the  effects  except  one  operating  in  every 
clime  and  at  all  times. 

But,  although  it  is  very  generally  admitted  that  the  evils  which 
have  been  enumerated  are  due  to  diminished  atmospheric  pressure, 
many  persons  are  unconvinced  that  such  is  the  true  explanation, 
especially  those  who  are  accustomed  to  travel  amongst  the  mount- 
ains of  Europe ;  and  it  is  pointed  out,  apparently  with  force,  that 
the  whole  of  the  symptoms  can  be  produced  by  other  causes,  and 
that  aeronauts  have  sometimes  attained  higher  elevations  than  have 
ever  been  reached  on  the  earth,  and  have  scarcely  been  affected 
at  all.     It  is  argued  that  some  persons  are  predisposed  to  nausea. 
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that  others  are  liable  to  bleeding  at  the  nose,  or  habitually  suffer 
from  headache,  and  that  this  accounts  for  much  which  has  been 
laid  to  rarefaction  of  the  air ;  and  further,  it  is  said,  or  conjectured, 
that  the  fatigues  inseparable  from  travel  in  mountain-regions 
account  for  more :  in  short,  that  mountain-sickness  is  to  be  attri- 
buted to  the  frailties  of  human  nature,  or  to  the  imperfections  of 
individual  constitutions,  and  is  considered  as  a  sign,  or  indication, 
of  weakness  or  incompetency. 

It  is  undeniable  that  there  is  some  truth  in  these  observations, 
and  it  can  scarcely  be  doubted  that  effects  which  have  been  pro- 
duced by  fatigue  have  often,  wrongly,  been  attributed  to  rare- 
faction of  the  air,  and  that  effects  which  have  been  produced  by 
rarefaction  of  the  air  have  often  been  assigned  to  fatigue.  The 
immunity  from  unpleasant  symptoms  which  has  sometimes  been 
enjoyed  by  aeronauts,  even  when  bounding  in  a  few  minutes  to 
enormous  elevations,^  has  tended  to  foster  scepticism ;  and  has 
appeared  to  support  the  opinion  that  fatigue  and  personal  imper- 
fections have  had  much  to  do  with  mountain-sickness,  and  not  to 
accord  with  the  view  that  it  is  produced  by  diminished  pressure — 
otherwise,  why  should  these  persons,  transported  without  effort  to 
superior  elevations  in  the  air,  have  escaped,  whilst  others,  at  much 
inferior  ones  upon  the  earth,  suffer  ? 

It  is  scarcely  necessary  to  occupy  these  pages  with  a  mass  of 

^  The  following  data  are  taken  from  the  Reports  of  Mr.  J.  Glaisher,  F.R.S.,  to 
the  British  Association  for  the  Advancement  of  Science,  1862-3 — 


Dftte. 

Time. 

Barometer. 

Biff,  of  Time. 

DifT.  of  Pressure. 

July  17,  1862 
i»          »» 

9.43  A.  H. 
10.27    „ 

29  198 
14-687   ■ 

44  min. 

14-65  inches. 

Sept  6,      „ 

1.8     P.M. 

1.86    „ 

29-17   \ 
14-65   J 

88     „ 

14-62      „ 

April  18,    „ 
it         »j 

1.17    „ 
1.49    „ 

29-66   1 
14-81   / 

32    „ 

14-85      „ 

Starting  from  the  level  of  the  sea,  the  height  attained  in  each  case  was  about  19,000 
feet,  without  injurious  effects  being  felt  I  am  not  aware  that  any  one,  upon  the 
earthy  has  ever  experienced  a  natural  difference  of  pressure  of  fourteen  and  a  half 
inches  in  less  than  four  or  five  days. 
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extracts  in  support  of  the  foregoing  statements.  Those  who  desire 
to  pursue  the  matter  in  detail  may  usefully  turn  to  the  very  com- 
prehensive summary  in  La  Pression  Barom^irique,  by  M.  Paul 
Bert,^  where  156  pages  are  devoted  to  experiences  in  high  places, 
25  more  to  aeronauts,  and  120  more  to  theories.  Evidence  of  a 
nature  similar  to  that  which  is  quoted  by  M.  Bert  continues  to 
accumulate,  and  is  often,  apparently,  of  a  contradictory  character. 
For  example,  since  returning  from  the  journey  which  is  described 
in  the  following  pages,  three  writers  upon  Mexico  *  have  mentioned 
that  breathing  is  affected  in  that  city  by  the  '  rarefied  atmosphere,' 
although  the  altitude  in  question  is  less  than  8000  feet  above  the 
sea ;  while  on  the  other  hand,  quite  recently  (in  speaking  of  the 
Southern  Andes  up  to  heights  13,800  feet  above  the  sea),  Dr. 
A.  Plagemann  says,  "  with  regard  to  the  effects  of  rarefied  air  on 
the  body  at  high  elevations,  neither  he  nor  his  companions  suffered 
at  all." '  Still  more  divergent  is  the  statement  by  Mr.  W.  W. 
Graham  that  he  reached  nearly  the  height  of  24,000  feet  in  the 
Himalayas,  and  that  '*  neither  in  this  nor  in  any  other  ascent  did 
he  feel  any  inconvenience  in  breathing  other  than  the  ordinary 
panting  inseparable  fix)m  any  great  muscular  exertion."  * 

This  unique  experience  has  met  with  little  credence  in  India. 

^  G.  MassoD,  Paris,  1878.  This  work  has  received  the  highest  honours  in 
France.  The  experiments  made  by  M.  Bert  upon  himself  at  low  pressures,  although 
extremely  interesting,  left  off  sooner  than  could  have  been  desired.  In  the  first  ot 
the  two  experiments  which  I  quote  in  the  Appendix  to  this  volume,  he  submitted 
himself  to  an  artificial  diminution  of  pressure  somewhat  greater  than  that  which  is 
experienced  at  the  summit  of  Chimborazo,  and  in  the  second  one  to  about  the  press- 
ure which  would  be  enjoyed  on  the  top  of  Mount  Everest.  But  this  was  done  for 
only  a  brief  space  of  time.  The  first  experiment  extended  over  only  sixty-six  minutes 
and  the  second  one  over  eighty-nine  minutes ;  and,  as  soon  as  any  ill  effects  com- 
menced to  manifest  themselves,  M.  Bert  refreshed  himself  with  oxygen.  The 
experiments  seemed  to  shew  that  oxygen  may  exercise  a  beneficial  influence. 

»  See  A  Trip  to  Mexico,  by  H.  0.  R.  Becher,  Toronto,  1880,  p.  78  ;  Meocieo  To- 
Day,  by  T.  U.  Brocklehurst,  London,  1883,  p.  28 ;  and  fVinter  in  the  Slant  of  the 
Sun,  in  Oood  Words,  1887,  p.  245,  by  the  Bishop  of  Rochester. 

'  Proceedings  of  the  Royal  Geographical  Society,  April  1887,  p.  249. 

*  Proc,  Royal  Oeog.  Soc.,  August  1884,  p.  434. 
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It  is,  however,  a  certain  fact  that  all  individuals  are  not  equally 
affected  by  diminished  pressure,  and  that  instances  have  occurred 
at  such  heights  as  14-15,000  feet  in  which  some  persons  have 
suffered  whilst  others  have  escaped,  though  the  latter  have  not 
been  exempt  upon  mounting  to  greater  altitudes.  But  whilst  this 
must  be  admitted;  and  also  the  probability  that  the  effects  of 
fatigue  have  often  been  vrrongly  interpreted;  and,  further,  that 
personal  frailties  are  frequently  manifested  upon  mountain  ascents, 
or  at  great  elevations,  there  is  a  laige  residuum  which  cannot  be 
explained  away;  and  any  one  examining  the  matter  can  hardly 
fail  to  arrive  at  the  conclusion  that  mountain-sickness  is  a  world- 
wide reality. 

This  subject,  long  since,  appeared  to  me  to  be  worthy  of  inves- 
tigation  for  its  own  sake,  more  particularly  for  ascertaining  the 
heights  at  which  effects  b^in  to  manifest  themselves ;  the  symp- 
toms ;  and  whether  the  effects  are  permanent.  It  seemed  certain 
that,  sooner  or  later,  every  one  must  be  affected  by  diminished 
pressure,  but  the  manner  in  which  it  would  operate  was  uncertain, 
and  whether  its  effects  would  be  felt  permanently  at  any  given 
elevation  was  unknown.  Those  who  have  been  affected  by  mount- 
ain-sickness have  always  desired  to  be  rid  of  the  infliction,  and 
have  descended  to  lower  levels  at  the  earliest  opportunity.  Hence 
it  had  not  been  ascertained  whether  cures  might  be  effected  on  the 
spot ;  or,  to  put  the  matter  in  another  way,  whether  one  can  be- 
come habituated  to  low  pressures.  The  remarks  which  have  fallen 
from  those  who  are  most  entitled  to  attention  have  not  been  of  an 
encouraging  nature,  and  it  may  be  inferred  from  their  general  tenor 
that  as  the  cause  is  constant  and  permanent  so  will  the  effects  be 
constant  and  permanent. 

De  Saussure,  after  finding  himself  through  weakness,  and  diffi- 
culty in  breathing,  unable  to  make  during  a  four  and  a  half  hours' 
stay  on  the  summit  of  Mont  Blanc  the  experiments  which  he  had 
repeatedly  performed  in  less  than  three  hours  at  the  level  of  the 
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sea,  said  he  thought  it  probable  that  they  would  never  be  made  at 
the  higher  station.* 

Darwin,  who  visited  the  Portillo  Pass  in  the  Chilian  Andes, 
although  but  slightly  affected  there  (at  13-14,000  feet),  said,  "cer- 
tainly the  exertion  of  walking  was  extreme,  and  the  respiration 
became  deep  and  laborious.  It  is  incomprehensible  to  me  how 
Humboldt  and  others  were  able  to  ascend  to  the  elevation  of 
19,000  feet." « 

The  Schlagintweits  attained  great  heights  in  Asia,  and  made 
some  remarks  that  are  more  to  the  point  than  any  others  which  I 
am  able  to  quote,  although  they  do  not  go  much  into  detail.  In 
the  second  volume  of  their  Results  of  a  Scientific  Mission  to  India 
and  High  Asia,^  p.  484,  they  say,  "  As  to  the  beneficial  effect  of 
acclunatisation,  we  can  speak  from  our  own  personal  experience." 
[By  this  expression,  I  imderstand  them  to  say  that  they  became 
somewhat  habituated  to  low  pressures.]  But  they  add,  in  continu- 
ation, "  what  might  have  been  the  consequence  had  we  prolonged 
our  stay  in  these  lofty  regions  it  is  impossible  to  say,  the  proba- 
bility, however,  being  that  a  longer  sojourn  would  have  told  severely 
upon  our  health."  This  is  said  in  connection  with  an  attempt  that 
they  made  to  ascend  Ibi  Gamin  (Kamet),  on  Aug.  19,  1855,  upon 
which  occasion  they  reached  the  height  of  22,230  feet.*  In  a 
Eeport  by  them  which  was  published  at  Madras  in  1855  (and 
was  reprinted  at  Calcutta)  there  is  this  further  information: — 
"  At  two  o'clock  at  last  it  had  become  absolutely  impossible  to  go 

^  *'  Quoique  je  ue  perdisse  pas  on  seul  moment,  je  ne  pus  faire  dans  ees  4  heures 
k  demie  toutes  les  expSriences  que  j'ai  frequcmment  achevees  en  moins  de  3  heures 
au  bord  de  la  mer." — Voyages  dans  les  AlpeSj  vol.  iv,  p.  148. 

* '  Je  conservois  Tesperance  bien  fondee  d'achever,  sur  lo  Col-du-Geant,  ce  que  je 
n'avois  pas  fait,  k  quo  vraisemblabloment  Ton  ne  fera  jamais  sur  le  Mont- Blanc." — 
Id.  §  2023,  p.  215. 

'  Narrative  of  the  Surveyifvg  Voyages  of  His  Majesty's  Ships  Adventure  and 
Beadle,  vol.  iii,  p.  393.  '  London  and  Leipzig,  1862. 

*  The  height  was  deduced  from  observations  of  mercurial  barometer,  and  it  is  the 
greatest  as  yet  attained  upon  the  earth  which  has  been  determined  by  observations 
on  the  spot. 
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any  liigher;  two  of  our  people  who  had  got  sick  had  remained 
behind,  and  we  all  the  rest  felt  exceediiujly  tired  and  exhausted,  as 
we  certainly  never  were  in  our  life.  .  .  We  had  got  much  used 
to  the  influence  of  height,  especially  during  our  Thibetan  journey, 
but  up  there  not  one  escaped  unhurt ;  we  all  felt  headache." 

To  attain  results  which  might  be  of  a  more  or  less  conclusive 
character,  it  appeared  to  me  that  it  would  be  necessary  to  eliminate 
the  complications  arising  from  fatigue,  privations,  cold,  and  insuffi- 
ciency or  unsuitability  of  food ;  that  the  persons  concerned  should 
have  been  previously  accustomed  to  mountain  work;  that  the 
heights  to  be  dealt  with  ought  to  be  in  excess  of  those  at  which  it 
had  been  generally  admitted  serious  inconveniences  had  occurred ; 
and  that  preparations  should  be  made  for  a  prolonged  sojourn  at 
such  elevations. 

The  Himalayas  and  their  allied  ranges  offered  the  best  field  for 
research,  and  in  1874  I  projected  a  scheme  which  would  have 
taken  me  in  the  first  instances  on  to  the  very  ground  where  others 
had  been  placed  hors  de  combat,  and  from  these  positions  I  proposed 
to  carry  exploration  and  research  up  to  the  highest  attainable 
limits.  But,  just  at  the  time  when  it  was  possible  to  start,  our 
rulers  entered  upon  the  construction  of  a  '  scientific  frontier '  for 
India,  and  rendered  that  region  unsuitable  for  scientific  investiga- 
tions. I  was  reconmiended  by  experienced  Anglo-Indians  to  defer 
my  visit,  and  I  followed  their  advice.  Equally  debarred,  by  the 
unhappy  dissensions  between  Chili,  Peru,  and  Bolivia,  from  travel 
amongst  the  highest  of  the  Andes,  I  turned  to  the  Eepublic  of 
Ecuador,  the  most  lofty  remaining  coimtry  which  was  accessible. 

As  the  main  object  of  the  journey  was  to  observe  the  effects  of 
low  pressure,  and  to  attain  the  greatest  possible  height  in  order  to 
experience  it,  Chimborazo  naturally  claimed  the  first  attention,  on 
account  of  its  absolute  elevation  above  the  sea ;  ^  and  I  proposed  to 

^  Its  height,  according  to  Humboldt,  is  21,425  feet.  See  Recueil  cT observations 
ctdronomiqttss,  d^opiraiwns  trigonorrUtriqueSy  et  de  mesures  harom4iriqy.es,  par  Alex- 
andre de  Humboldt,  Paris,  1810,  vol.  i,  p.  Ixxiii  (in trod.). 
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encamp  upon  this  mountain,  at  gradually  increasing  heights,  with 
the  ultimate  aim  of  reaching  the  summit.  But  as  there  was  no  cer- 
tainty that  this  could  be  done,  and  a  possibility,  at  least,  that  the 
results  of  the  investigations  might  be  of  a  negative  character, 
various  other  objects  were  kept  in  view,  principal  amongst  them 
being  the  determination  of  the  altitudes  and  of  the  relative  posi- 
tions of  the  chief  mountains  of  Ecuador,  the  comparison  of  boiling- 
point  observations  and  of  aneroids  against  the  mercurial  barometer, 
and  collecting  in  Botany  and  Zoology  at  great  heights.  I  concerned 
myself  neither  with  commerce  or  politics,  nor  with  the  natives  and 
their  curious  ways ;  and  there  are,  besides,  many  interesting  topics 
which  might  be  dwelt  upon  that  find  no  place  in  this  volume. 
The  Ecuadorian  Loan,  for  example,  is  a  capital  subject,  and  a  few 
pages  might  well  be  devoted  to  a  matter  in  which  the  public  takes 
so  much  interest,  and  from  which  it  derives  so  little. 

Having  only  my  own  very  small  means  to  depend  upon,  my 
staff  was  necessarily  upon  the  most  modest  scale.  Three  assistants 
were  indispensable,  and  these  I  proposed  to  draw  from  the  mount- 
ain-guides of  Europe.  My  old  guide,  Jean-Antoine  Carrel,  of  Val 
Toumanche,^  accepted  my  proposals,  and  two  others  also  agreed 
to  go  but  withdrew  from  their  engagements  shortly  before  the  date 
for  departure,  and  placed  me  in  a  great  diflBculty.  After  vainly 
endeavouring  to  obtain  the  services  of  some  of  the  best-known  men, 
I  was  obliged  to  instruct  Carrel  to  bring  any  one  he  could.  His 
cousin  Louis  (with  whom  I  was  already  acquainted)  came,  but  no 
one  else  could  be  procured  at  so  short  notice,  and  a  third  man  had 
to  be  picked  up  in  Ecuador,  and  proved,  naturally,  of  no  service 
when  a  knowledge  of  mountain-craft  was  wanted. 

It  was  not  advisable  to  attempt  to  travel  in  Ecuador  without 
recognition,  and  I  sought  the  good  offices  of  the  then  President  of 
the  Alpine  Club  in  this  matter.  I  cannot  acknowledge  too  warmly 
the  cordial  co-operation  of  Mr.  Cliarles  Edward  Mathews,  and  the 

*  For  the  antecedents  of  J. -A.  Carrel,  aee  Scrambles  amongst  the  Alps,  J.  Murray, 
1871. 
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personal  trouble  he  took  that  my  wishes  might  be  efficiently  re- 
presented in  the  right  quarters.  Through  liis  instrumentality,  I 
was  put  in  commimication  with  the  Ecuadorian  Consul- General 
in  Great  Britain  (Mr.  Edmund  Heuer  of  Manchester),  and  subse- 
quently received  from  His  Excellency  the  I^resident  of  the  Republic 
assurance  that  I  should  be  heartily  welcome  in  his  country ;  and, 
upon  application  at  the  Foreign  Office,  Lord  Salisbury  was  pleased 
to  direct  Her  Majesty's  representatives  at  Guayaquil  and  Quito 
to  afford  every  assistance  in  their  power — an  instruction  which 
they  interpreted  sympathetically.  Upon  the  introduction  of  Mr. 
Mathews,  George  Dixon,  Esq.,  M.P.  for  Birmingham,  rendered 
most  valuable  service  by  undertaking  to  send  out  in  advance 
and  to  place  in  secure  hands  at  Guaranda  and  Quito  a  quantity 
of  my  heavy  baggage. 

Through  my  old  friend  Mr.  Douglas  Freshfield,  the  Caucasian 
explorer,  the  projected  journey  became  known  to  Freiherr  von  Thiel- 
mann,  who  had  recently  ridden  through  Colombia  and  Ecuador,^ 
and  he  most  kindly  met  me  at  Ostend,  to  give  the  benefit  of  his 
experiences;  and  from  this  accomplished  diplomatist-traveller  it 
was  communicated  to  Dr.  Alphons  Stiibel,  of  Dresden,  who  with  rare 
liberality  presented  me  with  a  copy  of  the  unpublished  altitudes  in 
Ecuador  ^  which  had  been  deduced  from  the  observations  made  by 
him  in  1871-73  in  conjunction  with  Dr.  W.  Eeiss.  Many  other 
equally  friendly  services  were  performed  both  by  friends  and 
strangers,  especially  by  the  fraternity  of  mountain-travellers,  and 
amongst  the  very  last  communications  which  reached  me,  just 
before  departure,  came  a  cheering  hon  voyage  from  the  veteran 
Boussingault,  who  forty-eight  years  earlier  had  himself  endeavoured 
to  ascend  Chimborazo. 

Similar  good  fortune  continued  on  the  outward  voyage.  My 
sincere  thanks  are  due  to  the  agents  of  the  Royal  Mail  Steam 
Packet  Company,  and  to  the  Acting-Consuls  at  Colon  and  Panama, 

^  And  made  the  ascent  of  Cotopaxi. 

'  AUuras  tornados  en  la  Hcpublica  del  Ectiador,  Quito,  1878. 
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for  their  undeserved  attentions,  and  particularly  to  the  Eight  Hon. 
H.  C.  Childers  (at  that  time  chairman  of  the  Eoyal  Mail  Steam 
Packet  Company),  who  most  courteously  granted  me  the  use  of 
one  of  his  cabins  in  order  that  work  might  be  carried  on  uninter- 
ruptedly. Upon  arrival  at  Guayaquil  we  were  at  once  received 
into  the  house  of  Mr.  George  Chambers,  H.B.M.'s  Consul,  and  were 
treated  with  genuine  hospitality. 

It  is  now  my  duty  to  acknowledge  in  the  most  prominent 
manner  the  invaluable  services  which  were  rendered  throughout 
the  journey  by  the  cousins  Carrel.  Travellers  are  not  always 
fortunate  in  their  assistants,  and,  occasionally,  even  fall  out  with 
them.  Under  circumstances  which  were  frequently  trying,  our 
party,  although  exceedingly  small,  was  always  closely  united.  The 
imperturbable  good  temper  of  the  one  man,  and  the  grim  humour 
of  the  other,  were  sources  of  continual  satisfaction.  I  trusted  my 
person,  property,  and  interests  to  their  care  with  perfect  confidence, 
and  they  proved  worthy  of  the  trust,  and  equal  to  every  demand 
which  was  made  upon  them. 

We  travelled  through  Ecuador  unarmed,  except  with  passports 
which  were  never  exhibited,  and  with  a  nimiber  of  letters  of  intro- 
duction which  for  the  most  part  were  not  presented ;  adopting  a 
policy  of  non-intervention  in  aU  that  did  not  concern  us,  and 
rigidly  respecting  the  customs  of  the  coimtry,  even  when  we  could 
not  agree  with  them :  and  traversed  that  unsettled  Eepublic  with- 
out molestation,  trusting  more  to  our  wits  than  to  our  credentials, 
and  believing  that  a  jest  may  conquer  where  force  will  fail,  that  a 
bon-rrwt  is  often  better  than  a  passport. 
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OHAPTElt   I. 

We  lauded  at  Guayaquil  on  lJeceinl«r  9,  1879,  after  an  un- 
eventful voyage  across  tite  Atlantic,  and  an  iinextiected  deten- 
tion upon  the  Isthmus  of  Panama.'  Our  ship  had  scarcely 
anchoretl  before  a  Custom  House  oBicer  sought  me  out,  tii 
deliver  an  ornate  speech ;  which  commenceil,  according  to  the 
manner  of  the  country,  with  declarations  that  lie  himself,  his 
property,  and  other  things  liesides  were  mine,  and  terminated 
with  the  welcome  intelligence  that  he  had  been  ordered  to  pass 
my  bt^gage  without  examination,  and  free  of  duty. 

Guaya<[uil  is  the  chief  port  of  the  llepuhlic  of  the  Equator 
(Ecuador),  and  is  second  in  population  only  to  the  capital, 
Quito.*     In  1879,  it  was  a  very  busy  place.     The  war  Iietween 

'  See   The  ConUmporary  Revino,  Harcli,  1889. 

*  It  &ppear«d  to  me  to  have  about  2B,000  inlialiitantK.  No  eciiaua  has,  I 
believe,  jet  been  taken  in  Ecuador.  All  statcineiits  iii  regard  to  the  iwpulatiiili 
are  to  be  received  with  uantion. 
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Pern  aud  Chili  caused  a  large  accession  of  trade,  and  filled  it 
with  a  horde  of  refugees.  Lodgings  were  scarcely  to  be  had 
for  money,  and  services  were  difficult  to  procure.  Life  seemed 
too  easy  for  the  lower  orders  at  this  place.  At  very  trifling 
expense  they  can  breakfast  on  chocolate,  dine  on  bananas  and 
cocoa-nut,  and  fall  back  at  night  on  pine -apples.  Lodging  is 
not  a  difficulty  with  theviy  and  dress  is  almost  superfluous  in  a 
climate  so  equably  warm.  The  elders  go  about  in  very  light 
attire,  and  the  young  people  appear  in  the  streets  in  the  earliest 
mode  of  Eden.  Workmen  set  an  exorbitant  value  on  their 
services,  and  the  very  labourers  expected  to  be  paid  at  the  rate 
of  little  English  Bishops. 

Not  much  was  wanting  to  perfect  our  arrangements.  Our 
principal  need  was  a  third  man,  as  interpreter  and  general  assist- 
ant, and  it  was  supplied  by  Mr.  Perring,  an  Englishman  who 
had  lived  many  years  in  Ecuador,  and  had  frequently  acted  as 
Government  courier  between  Guayaquil  and  Quito.  Tliis  matter 
settled,  there  was  time  to  look  about,  and  I  betook '  myself 
daily  to  the  highest  accessible  ground — a  hill  at  the  northern 
end  of  the  town — to  endeavour  to  get  a  view  of  the  Andes,  and 
especially  of  Chimborazo. 

Up  to  this  time  we  had  scarcely  had  a  glimpse  of  the 
Andes.  On  the  first  half  of  the  voyage  from  Panama  our 
course  was  at  too  great  a  distance  from  the  coast;  and,  on 
approaching  the  Equator,  although  the  nearer  parts  of  the  outer 
ranges  could  te  discerned,  their  tops  were  in  cloud,  and  the 
great  snow -peaks  were  invisible.  Several  Captains  of  the 
Mail  Steamers,  who  had  long  experience,  said  that  they  had 
only  seen  Chimborazo  from  the  Pacific  Ocean  on  three  or  four 
occasions  in  the  course  of  thirteen  or  fourteen  years;  and  Mr. 
Chambers  told  me  that  the  mountain  was  not  commonly  seen 
at  Guayaquil  more  than  once  or  twice  a  month. 

I  proposed  to  make  my  way  to  Chimborazo  by  the  ordinary 
route  to  Quito,  vid  Bodegas  and   Guaranda.     From  Guayaquil 
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to  Bodegas  one  takes  the  steamer,  up  the  (riiayas,  and  for  the 
rest  of  the  way  transit  is  effected  by  horses,  mules,  or  donkeys. 
As  the  rainy  season  was  about  to  commence,  and  would  impede 
or  almost  stop  traffic  whilst  it  lasted,  there  was  an  unusual 
demand  for  baggage  animals,  and  it  was  expedient  to  arrange 
beforehand,  to  avoid  detention  at  Bodegas.  So  we  remained  at 
Guayaquil,  imtil  information  arrived  that  our  train  was  ready. 
Whilst  waiting  for  news  from  Bodegas,  I  prowled  about  the 
outskirts  of  the  town  in  search  of  snakes,  l)eing  desin>us  of 
ac(|uiring  the  handsome  and  venomous  "  Coral "  which  had  not 
hitherto  teen  acclimatized  in  Europe.^  I  did  not  see  a  live 
snake  of  any  sort  or  description  whilst  at  Guayaquil.  It  was 
the  end  of  the  dry  season,  and  they  had  gone  out  of  town  for 
a  time ;  but  I  understood  from  Mr.  Chamljers  that  he  had  many 
Coral  snakes  on  his  property,  and  could  spare  a  few  without 
inconvenience,  and  he  promised  to  have  a  living  specimen  ready 
against  our  return  to  Guayaquil.* 

^  A  few  years  ago,  a  French  travener — Mons.  Andr6 — ^made  an  endeavour  to 
introduce  it  from  Colombia.  His  specimen  arrived  alive  at  Lille,  where  the  French 
douaniers,  suspecting  contraband,  insisted  uix)n  opening  the  box  in  which  it  was 
secured.  The  snake  immediately  made  its  appearance,  to  take  a  look  around,  and 
the  douaniers  retired.  It  tlien  walked  out,  and  disap^xiared,  and  was  heard  of  no 
more.  This,  according  to  M.  Andr^,  was  the  first  attempt  to  introduce  the  Coral 
snake  into  £iux)pe.     See  Le  Tour  du  M<mde,  vol.  35,  p.  182,  Paris,  1878. 

^  Unfortunately,  when  that  time  came,  they  were  too  shy  and  could  not  be 
caught.  Mr.  Chambers  was  good  enough  to  despatch  another  ec[ually  venomous 
reptile  after  me,  to  soothe  my  disappointment.  The  following  sad  story,  how- 
ever, came  to  hand  instead  of  the  snake. 

It  seems  that  it  was  ship[)ed  in  a  box  by  one  of  the  Mail  Steamers,  and, 
being  regarded  with  suspicion,  was  placed  in  a  boat  hanging  from  the  davits. 
In  the  course  of  the  voyage,  about  a  dozen  little  snakes  made  their  cUhiUy  and, 
after  crawling  through  a  small  knot-hole  in  the  box,  wriggled  along  the  davits, 
and  thence  on  to  the  deck.  In  the  morning,  when  passengers  came  out  to 
exercise,  they  found  snakes  already  in  possession.  Quartermasters  were  set  to 
clear  them  out,  but  one  little  snake  managed  to  bite  the  second  officer,  and 
caused  his  arm  to  swell  so  much  that  he  had  to  be  taken  on  shore  at  Panama 
and  be  put  in  hospital.  No  one  would  venture  to  approach  the  box  with  the 
parent  snake.     The  plug  was  knocked  out  of  the  lK)ttom  of  the  boat  and  it  was 
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On  December  13  we  received  advice  that  our  animals  were 
ready,  and  left  Guayaquil  the  same  afternoon  on  board  the 
river-steamer  Quito,  with  a  large  and  very  miscellaneous  freight,' 
and  arrived  about  midnight 
at  Bodegas.  Opposite  to 
Guayaquil  the  Gnayas  is  a 
noble  river,  more  tliaii  a 
luile  and  a  quarter  across, 
with  good  depth  of  water. 
It  is  joined  jxist  above  the 
town  by  its  principal  tribu- 
tary, the  lUver  IJauIe,  and 
lieyond  the  junction,  though 
remaining  fully  a  mile  wide, 
it  becomes  shallow.  At  a 
distance  of  about  thirteen 
■•^^-j— ^-  miles  N.N.R  of  Guayaquil 

-  ,  -  it  receives  the  waters  of  an- 

other  important   tributary, 
the  River  Yaguachi,  a  stream 
which  is  formed   by  the  union  of  the  Chimbo  and  Chanclian. 
In  their  upper  courses,  these  rivers  are  only  mountain  torrents — 

lowered  into  tlio  sea.  The  box  Soated  awaj  and  drifted  oa  to  Flameneo  I.,  olT 
Panama,  wlicre  some  residenta  fired  throiigh  and  tliraugh  it  until  the  anake  vaa 
killed.  Mr.  Chambera  subsequently  received  a  special  request  not  to  ship  any 
more  passengera  of  that  claea. 

'  The  war  iu  Peru  caused  an  exodua  of  Italian  organs  from  Lima,  and  tliirty 
refugee  instruments  landed  at  Guaysijuil  just  before  our  snival.  Fonr  of  these 
were  on  board  the  Quito,  concentrated  on  the  fore  [lart  of  the  ujiper  deck,  each 
playing  a  differeut  tune.  The  Eeuadoriaus  enjoyed  the  lialjel,  but  the  alligators 
in  t)ie  river  seemed  more  sensitive.  They  came  up  aud  stared  with  oi)en  mouths, 
and  plunged  down  again  immediately,  out  of  hearing. 

The  Guayas  aud  its  tributaries  are  full  of  alligators.  On  a  trip  up  the  river  in 
July,  1880,  I  saw  a  large  sandbank  completely  covered  by  a  horde  of  them,  lying 
lieaceably  alongside  each  other.  Tlic  natives  do  not  seem  to  be  troubled  by  their 
proximity,  though  it  b  admitted  they  do  occasionally  chew  incautious  children. 
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the  Cliimbo  being  the  more  iiuportunt  of  the  two,  and  taking  tlie 
drainage  of  the  whole  of  the  eastern  Hlojies  of  the  Pacific  Range 
of  Ecuador,  and  of  the  western  nlopen  of  the  great  block  of  mount- 
ains to  the  Bonth  of  ChimlMtrazo.  Above  the  junction  of  the 
Yagiiachi  the  Gnayas  becomea  narrower,  though  it  still  remains 
quite  2000  feet  across  for  some  miles  alK>vc  Zamb<)roiidi>n.  It 
then  branches  out  into  the  flat  land  in  nunieroufl  canal-like  rami- 
fications, and  by  the  time  Utwlegas  is  rejichetl  dwindles  down  to 
insignificant  dimensions. 

Although  we  had  approaclied  more  closely  to  the  Andes  wc 
still  saw  nothing  of  them.  On  the  lower  reaches  of  the  river 
this  was  not  to  be  wondered  at,  for  the  laixl  was  lieing  cleared 
by  firing,  prior  to  the  advent  of  the  rains,  nud  clouds  of  smoke 
rose  thousands  of  feet  in  the  air,  obscuring  everything,  except 
the  banks  close  at  hand.  At  Ilodegas  we  got  beyond  this;  the 
sun  shone  brilliantly,  but  not  a  sign  of  a  mountain  could  ]». 
seen,  though  I  shortly  found  that  we  were  les.s  than  thirty-five 
miles  from  summits  14-15,000  feet  above  the  sea.  (Jbimborazo, 
I  was  told,  could  !«  seen  from  Bodegas,  and  bore  fnmi  that 
place  N.E.  by  E.,  or  therenboiits. 

The  town  of  Bodegas  de  Balmboyo  (called  for  brevity  litxlcgns) 
contains  about  2000 
inhabitants.  It  is  the 
CTiir«pi3(  of  Quito,  where 
goods  are  temporarily 
stored,  and  where  a 
number  of  agents  dwell 
whose  business  it  is  to 
receive  goods  from  the 
Bteamera  and  to  ar- 
range for  their  transit 
into  the  interior.  In 
the  rainy  season,  the 
river  rises  here  from  *  housb  *t  ooimc;*!. 
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30  to  35  feet,  and,  overflowing  its  banks,  turns  the  country  into 
a  vast  lake.  Hence  many  of  the  houses  in  this  district  are  built 
on  piles  or  posts.  The  area  over  which  the  floods  extend  is 
indicated  by  the  houses  that  are  constructed  in  this  manner. 

We  left  Bodegas  at  1.20  p.m.  on  December  14,  and  crossing 
by  a  bridge  to  the  right  bank  of  the  river  commenced  the 
journey  over  some  open,  flat,  sandy  ground.  All  went  comfort- 
ably for  a  time.  Jean-Antoine  Carrel  headed  the  caravan, 
mounted,^  carrying  one  of  the  mercurial  barometers  and  some 
other  instruments;  I  followed,  similarly  equipped;  then  came 
the  baggage  animals,  and  the  muleteers  (arrieros)  with  Louis 
and  Perring  brought  up  the  rear.  Just  one  hour  after  the  start, 
when  we  were  jogging  quietly  along,  the  leading  mule  suddenly 
became  possessed  by  ten  thousand  devils,  and  rushed  hither  and 
thither,  throwing  its  heels  high  in  the  air;  and  succeeding  in 
loosening  its  load,  which  turned  round  imder  its  belly,  it  then 
commenced  a  series  of  violent  fore  and  aft  movements  with  its 
hoofs,  to  try  to  pulverize  my  photographic  camera,  and  the  other 
things  which  it  carried. 

In  course  of  time  we  got  to  regard  such  episodes  as  a  part 
of  the  daily  routine.  The  most  outrageous  performers  were 
generally  the  animals  with  the  lightest  loads;  and,  unless  their 
extravagancies  were  promptly  checked,  their  example  became 
contagious,  and  the  whole  troop  scattered,  some  galloping  away, 
while  the  rest  engaged  tliemselves  in  madly  battering  their  loads 
with  the  intention  of  dislodging  them.  A  load  on  the  Quito 
road  usually  weighs  more  than  300  lbs.,  and  we  probably  com- 
mitted a  mistake  in  giving  our  beasts  too  little  to  carry  in  the 
low  country.^ 

^  In  order  to  travel  qiiickly,  a  considerable  part  of  my  baggage  was  sent  out 
in  advance,  and  was  placed  in  secure  hands  at  Guaranda  and  Quito.  I  am 
much  indebted  to  Mr.  Theakston,  a  forwarding  agent  at  Bodegas,  for  his  atten- 
tions there  and  at  other  places. 

*  All  my  cases  were  made  with  a  view  to  transit  by  mules,  and  none  weighed 
more  than  75  lbs.      Two  of  these  and  a  few  small  articles  were  allotted  to  each 
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We  made  a  short  march  on  the  first  Jay,  iuul  stoiijKKi  alwrnt 
4  p.m.  at  the  little,  straggling  village  La  Moiia.  Our  house 
stood  on  posts,  and  like  most  others  in  this  neighlwurhood  was 
built  of  bamboo,  and  was  thatched  with  leaves.  We  passed  the 
night,  according  to  the  custom  of  the  country,  in  string  ham- 
mocks, which  were  slung  on  the  verandah  on  the  first  floor. 
Sleep  was  enlivenetl  by  superabundant  animal  life.     Bats  flapped 


our  faces,  and  thoiisaiidH  of  insects  swarmed  down  upon  the 
candles,  while  scuttling  things  of  sorts  ranged  the  floor  and 
invaded  our  boots. 

A  change  was  made  in  our  arrangements  next  day.  From 
this  time  onwards,  Jean-Antoine  torjk  charge  of  both  tlie  mer- 
curial barometers,  to  leave  me  free  to  attend   to  the  details  of 

anirnaL  Thus  our  loads  seldom  weighed  more  tliaii  160  lbs.,  and  tliiH  was  aa 
much  as  was  good  at  great  elevatJoiiH.  I  saw  many  donkeys  on  tiie  Quito  rood 
carrying  eight  dozena  of  wine  or  beer  in  tour  eaaca.  Suuli  loada  tviiinot  have 
weighed  lean  than  280  lbs. 
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the  caravan  whilst  passing  along  "  the  Eoyal  Eoad."  This  is 
the  title  which  has  been  given  for  many  generations  to  the 
route  from  Bodegas  to  Guaranda.  Although  republican  Ecua- 
dorians have  done  much  levelling,  and  amongst  other  things 
have  abolished  titles  of  nobility,  they  have  omitted  to  level 
their  roads,  and  cling  with  curious  tenacity  to  the  pompous 
title  of  this  primitive  track.  In  the  matter  of  mud  it  did  not 
come  up  to  expectations.  It  was  not  so  pre-eminently  filthy 
as  to  be  entitled  to  precedence  over  all  other  roads  in  this 
country ;  though  it  certainly  was,  in  some  parts,  what  Ecua- 
dorians call  *  savoury.'  The  mud  is  compounded  of  decaying 
animal  and  vegetable  matter,  churned  up  with  earth,  and  the 
product  is  a  greasy  and  captivating  slime.  The  interesting 
series  of  ridges — termed  cnmdlones — crossing  the  track  at  right 
angles  to  its  course,  are  generally  considered  by  travellers  to 
have  been  originated  by  the  regular  tread  of  animals.^  Typical 
examples  have  a  furrow  of  liquid  mud  upon  each  side  of  a  ridge 
of  slippery  soil,  with  a  difference  of  level  of  two  feet  or  more 
between  the  top  of  the  ridge  and  the  lx)ttom  of  the  furrows; 
and  man  and  l)east  struggle  over  the  one  and  wallow  in  the 
others  upon  this  r/rande  route  to  the  interior. 

The  tratiic  at  this  time  was  consideral)le  both  upwards  and 
downwai'ds,  and  the  loads  were  often  very  miscellaneous  in  char- 
acter. Champagne  assorted  with  iron  bedsteads  seemed  to  travel 
well,  while  sheets  of  corrugated  iron  laid  flat  across  the  backs 
of  donkeys  gave  rise  to  much  bad  language  in  narrow  places. 
Coming  down  from  the  interior,  on  their  way  to  the  coast,  we 
met  numerous  teams,  often  twenty  or  thirty  in  a  troop,  bringing 
huge  bales  of  (quinine  Imrk,  accompanied  by  gangs  of  unkempt 

^  Though  they  are  maintained  and  deepened  by  the  tread  of  animals.  It  is 
questionable  if  they  were  originated  by  them.  Upon  some  new  road  which  was 
being  made  to  the  south  of  Otovalo,  I  noticed  furrows  being  dug,  and  there  were 
already  amongst  them  (without  the  assistance  of  traffic)  many  first-class  puddles, 
wliich  promised  to  make  this,  in  a  short  time,  a  worthy  continuation  of  "the 
Royal  Road." 


CHAP.  I.  A  ROYAL  ROAD.  0 

Indians,  wlio  humbly  doFTed  their  liats  as  they  piutaed  hy.  All 
day  long,  in  front  or  behind,  there  ctjuld  Iw  heard  a  subdued 
mnrmur  of  snortings,  braying,  Bniashiiig,  and  objurgation ;  and 
from  time  to  time,  at  fresh  bends  in  the  road,  another  caravan 
woidd  appear, — homed  cattle  doing  duty  as  well  as  horses,  jisses, 
and  mules — the  exclamations  and  whip -cracking  became  louder, 


and  we  could  distinguish  tlie  cries  of  the  arrieros  —  their 
'  Burros :  *  and  '  Biirras  1 '  '  Mula  ha  has,'  and  '  Cliolos,'  mingled 
with  many  'Lados!'  and  expressions  which  will  not  bear 
translation. 

For  most  of  the  way  Ironi  ISfjdegas  to  Savaneta  the  Koyal 
road  was  just  such  a  beaten  track  as  may  be  seen  on  many 
English  commons.  Next  it  led  through  aliady  jungle,  and  after 
Playas  was  passed  it  began  to  rise,  jungle  gradually  changed  to 
forest,  and  the  road  became  damp,  dirty,  and  confined.  When 
a  gleam  of  sunlight  pierced  the  interlaced   branchcM,   we  could 
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see  the  great  Morphos  sailing  in  security  amongst  the  hooks 
and  spines  of  the  tropical  vegetation,  and  epiphytaU  thriving  in 
gloom  on  stagnant  air.  But  we  could  not  tarry,  for  the  rains 
had  already  commenced,  and  every  one  advised  us  to  press  on.^ 

The  second  night  found  us  at  Mufiapamba,  a  regular  stopping* 
place,  1337  feet  above  the  sea,  where  a  hut,  called  a  Tambo, 
was  surrounded  by  a  motley  throng  of  beasts,  and  bipeds  who 
were  practising  the  revolting  habit  that  is  referred  to  more  par- 
ticularly in  Chapter  IV. ;  and  we  passed  an  uneasy  night  in  the 
open  air  upon  plank  beds,  which  were  the  only  couches  known 
at  this  establishment. 

At  7  a.m.,  on  Dec.  16,  we  left  the  tambo,  and  crossed  to  the 
right  bank  of  a  little  stream,  called  the  S.  Jorge  Kiver.  The 
Andes  were  still  invisible,  although  we  were  actually  upon  their 
lower   slopes.      Everything   was   enveloped   in   mist,  and  a  few 

^  In  consequence  of  having  been  detained  for  ten  days  U{K)n  the  Isthmus  of 
Panama,  we  only  just  e8ca|)cd  the  coast  wet  season.  The  intention  to  collect 
en  rotUe  was  abandoned,  as  wo  wei*e  constantly  wanied  by  j)ersou8  we  met  on  the 
road  that  rain  was  falling  heavily  on  the  mountains. 

Amongst  the  few  s^KKsies  secured  on  the  first  day's  journey,  there  have  been 
found  an  undescribed  Ant  {Campanottis),  a  Bug  (Pnohirmtts),  and  two  Beetles 
{Epitragus  and  Prianocalus),  These  are  described  and  figured  in  Uie  Supplementary 
Appendix  which  is  published  simultaneously  with  this  volume. 

The  Prionocalus  that  is  described  by  Mr.  H.  W.  Bates  under  the  name  P, 
trigonodcs  was  picked  u^)  close  to  La  Mona.  It  is  one  of  the  larger  of  known 
beetles,  and  being  the  finest  we  got  during  the  day  I  looked  at  it  attentively 
while  putting  it  into  alcohol.  It  gathered  its  liml)s  together,  and  appeared  to 
expire  almost  instantaneously,  without  a  straggle.  The  same  happened  with 
nearly  everything  that  was  obtained  in  Ecuador,  with  lizards,  frogs,  fish,  etc., 
as  well  as  with  insects. 

The  genus  Prioiwcaius  was  founded  by  Adam  >Vhite  upon  si>ccimens  received 
from  Mexico.  It  has  also  been  found  in  Peru,  and  some  years  ago  Mr.  Water- 
house  described  a  fine  s^jecies  from  Eksuador  (locality  unknown,  but  supposed  to 
have  been  on  the  eastern  or  Amazonian  side  of  the  Andes)  under  the  name 
P.  Biickleyif  from  s^tecimens  collected  by  the  late  Mr.  Buckley.  I  obtained  P, 
Biickleyi  at  the  height  of  about  4000  feet  on  the  Royal  road,  and  subsequently, 
through  a  collector,  a  third  species  of  the  genus,  which  was  taken  at  the  height 
of  about  6000  feet,  in  the  country  to  the  west  of  Quito. 
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hundred  yards  was  the  most  one  could  see  in  any  direction. 
The  path  rose  more  steeply  and  continuoasly  than  upon  passas 
which  are  commonly  traversed  by  mules  in  the  Alps,  and 
degenerated  as  we  ascended.  It  became  a  mere  rut,  hollowed 
out  on  the  face  of  the  mountain,  without  provision  for  drainage, 
and  was  left  entirely  to  take  care  of  itself.  Earth  that  fell  on 
to  it  from  the  banks  at  the  side  was  trodden  into  the  general 
filth.  If  pools  accumulated,  there  they  remained.  Animals 
dying  en  route  were  left  to  rot,  and  were  not  removed.  We 
passed  two  disabled  mules,  stuck  fast,  abandoned  to  their  fate. 

In  two  hours  from  Munapamba  we  arrived  at  the  village  of 
BaLsabamba,  and  after  a  brief  halt  continued  the  steep  ascent ; 
soon  after  noon  entering  the  zone  where  rain  liad  been  falling 
during  the  last  eight  days,  and  then  every  one  pressed  forward 
to  seek  the  nearest  shelter,  at  Tambo  Loma.  Whilst  toiling  up 
the  greasy  zigzags,  we  were  overtaken  by  a  genial  man,  made 
up  of  straps  and  buckles,  who  was  riding  extra-post  to  Quito, 
and  were  guided  by  him  across  the  quagmire  that  surrounded 
the  "Hotel  on  the  Hill"  to  the  principal  apartment,  a  window- 
lass  den  about  nine  feet  square  and  six  feet  high.  There  was 
neither  bed  nor  bedding,  food  nor  firing  at  this  place.^  We 
slept  on  our  packing-cases. 

On  the  morning  of  the  I7th  we  quitted  Tambo  Loma  soon 
after  daybreak,  piloted  by  the  friendly  courier.  The  muleteers 
said  that  the  road  was  nearly  impassable,  and  during  a  rise  of 
3000  feet  we  found  it  a  morass,  a  sea  of  mud,  into  which  our 
animals  sank  up  to  their  knees  or  deeper.  At  length,  when  a 
little  less  than  10,000  feet  above  the  level  of  the  sea,  we  gradu- 
ally topped  the  mists,  and  obtained  our  first  view  in  the  Andes. 

^  An  Ecuadorian  tambo  is  meant  to  give  shelter  to  drovers  and  male-drivers. 
These  chisses  commonly  carry  food  with  them,  for  economy,  and  are  content  to 
sleep  in  pig-styes.  The  tambo  meets  their  requirements,  and  seldom  contains 
accommodation  or  food  for  the  few  others  who  travel  in  Ecuador.  At  La  Mona 
we  put  up  at  a  private  house.  Savaneta,  Playas,  Mufiapamba,  and  Balsabamba  are 
recognized  stopping-places,  and  have  tambos. 
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In  a  dim  way,  we  could  make  out  the  buttress  on  wliicli 
Tambo  Loma  was  placed;  but,  although  overlooking  the  mists, 
we  could  see  neither  the  tambo,  nor  Munapamba  at  the  bottom 
of  the  valley,  the  flat  land,  the  Pacific,  nor  anything  to  the  west 
except  mist,  —  light  and  thin  above,  dense  and  black  below. 
Towards  the  east  it  was  nearly  clear.  A  few  hundred  feet 
above  us,  our  road  led  to  a  gap,  or  pass  in  the  mountains.  We 
made  at  once  for  this  place,  and  in  a  few  minutes  left  the 
steaming  Pacific  slopes  behind,  and  passed,  as  it  were,  into 
another  world.      The  view  from  this  place  was  a  revelation. 

From  Bodegas  until  our  arrival  at  this  spot  we  had  not 
been  able  to  see  as  much  as  a  mile  in  any  direction.  We 
passed  through  forest;  the  track  constantly  rose;  the  barometers 
told  us  we  were  getting  high;  but  in  what  direction  our  road 
would  lead,  whether  it  would  keep  to  the  east,  north-east,  or 
south-east,  was  not  known.  From  the  existing  maps  of  Ecuador^ 
it  did  not  appear  that  any  important  mountains  intervened 
between  Guaranda  and  the  coast,  and  until  this  moment  I  had 
supposed  that  the  western  slopes  of  Chimborazo  led  continuously 
towards  the  Pacific.  For  the  best  authority  upon  this  parti- 
cular district,  Mr.  Richard  Spruce,  says  "On  the  western  side" 
(of  Chimborazo)  "I  can  find  no  positive  break  from  the  summit 
down  to  the  plain.  There  is  no  intervening  salient  peak,  and 
no  ridge  whose  origui  may  not  be  traced  to  the  peak  of  Chim- 

*  Xamely,  the  map  by  Don  Pedro  Maldonado,  the  map  in  La  Condamine's 
Voyage,  and  the  map  accompanying  the  work  Geografia  de  la  Repuhlica  del 
Ecuador,  by  Manuel  Villavicensio,  New  York,  1858.  In  the  portion  of  the 
Maldonado  map  that  I  have  reproduced  (which  is  placed  at  the  end  of  this 
volume),  it  will  be  seen  there  is  no  suggestion  of  an  important  range  of  mount- 
ains to  the  immediate  west  of  Chimborazo  and  the  valley  of  the  R.  Chimbo, 
and  in  several  places,  notably  just  north  of  the  words  R.  Yaguachi,  the  map 
suggests  flat,  forest-covered  land.  On  the  map  of  La  Condamine  this  district  has 
evidently  been  copied  from  Maldonado,  and  some  of  the  hill -work  given  by  the 
latter  authority  is  abolished,  making  the  land  appear  flatter  still ;  and  in  the 
Villavicensio  map  this  process  is  still  further  carried  out,  and  there  appears  to  be 
nothing  except  unimportant  hills  between  Guayaquil  and  Chimborazo. 


CHAP.  I.  THE  PACIFIC  RANGE  OF  ECUADOR  13 

borazo."^  In  this  matter  he  is,  however,  incorrect.  It  is  more 
convenient  to  give  at  this  point  all  that  need  be  said  on  the 
subject  than  to  recur  to  it  again. 

The  place  where  our  road  crossed  the  mountains  was  a  true 
pass,  leading  through  a  gap,  from  the  head  of  one  valley  on  the 
western  to  another  on  the  eastern  side  of  a  large  and  important 
range  of  mountains.  Two  small  huts  on  its  summit  were 
termed  Tambo  Gobiemo.*  I  read  the  two  mercurial  barometers 
here  at  10  a.m.,  and  there  was  a  nearly  corresponding  (11  a.m.) 
observation  by  Mr.  Chambers  at  Guayaquil,  and  from  these 
observations  it  appears  that  the  height  of  Tambo  Gobierno  is 
10,417  feet.  A  short  distance  from  us,  both  to  the  north  and 
to  the  south,  there  were  points  from  1000  to  1500  feet  higher ; 
and  to  the  north,  I  found  subsequently,  the  general  elevation  of 
the  range  increased,  and  that  there  were  a  number  of  summits 
13-14,000  feet  alx)ve  the  level  of  the  sea,  —  some,  I  believe, 
closely  approaching  the  height  of  15,000  feet.  The  general 
elevation  diminishes  when  proceeding  southwards,  though  it  re- 
mains considerable  to  its  furthest  extremity,  where  the  River 
Chimbo,  suddenly  changing  from  a  nearly  north  and  south 
course  to  an  east  and  west  one,  skirts  its  base.  At  this  end, 
the  slopes  rise  abruptly  from  a  few  hundred  feet  above  the 
level  of  the  sea  to  7-8000  feet,  and  are  magnificently  wooded. 

On  December  19  and  26,  when  proceeding  from  Guaranda 
to  Chimborazo,  I  had  unclouded  views  of  the  eastern  side  of 
this  range;  and  from  Dec.  27  to  January  12,  whilst  encamped 
upon  Chimborazo,  I  commanded  and  looked  down  upon  the 
eastern  side  of  the  whole  of  the  northern  part  of  it.  In  the 
following  July,  whilst  making  the  circuit  of  Chimborazo,  I  saw 
that   that   mountain  was   everywliere  well   separated   from   the 

*  See  page  7  of  his  Report  on  the  expedition  to  procure  seals  and  plants  of  the 
Cinchona  suceirubra,  or  Red  Bark  Tree^  London,  1861. 

^  They  contained  accommodation  for  neither  man  nor  beast,  and  nothing 
edible  except  one  very  shrivelled,  old  Indian  woman. 
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range  on  its  west;  and  subsequently,  after  skirting  the  great 
block  of  mountains  to  the  south  of  Cliimborazo,  I  came  upon 
the  range  again  at  the  Bridge  of  Chimbo,  passed  around  its 
southern  extremity,  and  saw  its  western  slopes  at  that  end 
dying  out  in  the  neighbourhood  of  Barraganetal.  They  also 
extend  as  far  as  Mufiapamba.  Its  northern  extremity,  and 
north-western  slopes,  I  have  not  seen  at  all.  The  range  has, 
however,  an  ascertained  length  from  north  to  south  of  65  miles, 
and  is  in  breadth  18  to  20  miles — that  is  to  say,  it  is  at  least 
twice  the  length  and  breadth  of  the  range  of  Mont  Blanc. 

The  range  is  bounded  on  the  east  by  the  valley  of  the 
River  Chimbo,  and  the  course  of  tliis  valley  ls  well  seen  in  the 
neighbourhood  of  Guaranda.  To  the  north  of  that  town  it 
opens  out  into  a  very  large  basin,  which  receives  the  whole  of 
the  drainage  of  the  western  side  of  Chimborazo.  South  of 
Guaranda,  the  valley  for  a  long  distance  runs  north  and  south. 
At  Guaranda  the  river  is  8530  feet,  and  at  Chimbo  (formerly 
called  the  Bridge  of  Chimbo),  according  to  the  Railway  authorities, 
it  LS  1130  feet  above  the  level  of  the  sea.  These  facts  suffi- 
ciently show  that  Chimborazo  itself,  and  the  great  rruissif  of 
which  it  is  the  culminating  point,  are  separated  by  a  large  and 
profound  valley  from  the  range  of  which  I  have  spoken;  and, 
as  this  range  is  not  yet  known  by  any  distinctive  appellation, 
I  propose  to  call  it  the  Pacific  Range  of  Ecuador.^ 

At  Tambo  *  Gobierno  we  passed  as  it  were  into  another 
world.  The  slopes  of  the  Pacific  Range  were  densely  wooded 
right  up  to  their  crests  on  the  side  facing  the  Ocean,  while  their 
eastern  ones  were  almost  absolutely  bare  of  vegetation.  In  a  few 
hundred  yards  the  track  lost  its  royal  character,  and  on  the 
other  side  of  the  ridge  became  as  dry  as  the  Sahara.  A  good, 
made   road   down   a   steep   lateral   valley   led   us    through    the 

^  The  stream  near  Chimbo  marked  Agua  Clara  on  my  map,  is  a  mountain 
torrent  gushing  out  of  the  southernmost  extremity  of  the  Paciftc  Range,  and  now 
supplies  Guayaquil  with  water. 
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village  of  S.  Migiiel  to  the  larger  one  of  S.  Joso,  where  we 
halted  for  food;  and  we  then  pushed  on  in  advance  of  our 
caravan,  arriving  just  before  nightfall  at  the  small  town  of 
Guaranda,  the  place  which  I  intended  to  use  as  a  base  for 
attack  upon  Chimborazo.^ 

NOTE  UPON  THE  MAPS  OF  ECUADOR. 


Most  moilem  maps  of  Ecuador  are  based  upon  those  of  M. 
de  la  Condamine  and  Don  Pedro  Maldonado.  The  fonner  of 
these,  on  a  scale  of  about  nineteen  geographicid  miles  to  an 
inch,  was  published  in  1751,  at  Paris,  in  the  work  Journal  du 
voyage  fait  par  ordre  du  roi  h  Tfiquateur,  servant  d*introiluction 
historique  a  la  mesure  des  trois  premiers  degn5s  du  meridien, 
and  was  entitled  Carte  de  la  Province  de  Quito  au  Perou, 
dressee  sur  les  Observations  astronomiques,  Mesures  geographiques, 
Joumaux  de  route  et  Mdmoires  de  Mr  de  la  Condamine,  et  sur 
ceux  de  Don  Pedro  Maldonado.  Par  Mr  d*Anville  de  TAcad. 
Imperiale  de  Petersbourg. 

^  I  give  below  our  times  between  the  several  places  which  have  been  mentioned. 
A  single  horseman,  or  a  pedestrian,  would  not  occupy  so  long,  more  especially 
if  proceeding  in  the  reverse  direction.  Bodegas  to  La  Mona,  2  hours  40  min.  ; 
La  Mona  to  Savaneta,  2  hs.  ;  Savaneta  to  Playas,  2  lis.  ;  Playas  to  Mu&a()amba, 
4  hs.  ;  MuhajKimba  to  Balsabamba,  2  hs.  ;  Balsabamba  to  Tambo  Loma,  8  hs. 
30  min.  ;  Tamlx)  Loma  to  Tambo  Gobienio,  2  hs.  45  min.  ;  Tambo  Gobierno  to 
S.  Jose  de  Chimbo,  2  hs.  30  min.  ;  and  thence  to  Guaranda,  3  hours. 

The  following  shade  temperatures  were  observed,  in  the  open  air: — 
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The  latter  map,  in  four  sheets,  on  a  scale  of  about  twelve 
geographical  miles  to  an  inch,  extending  from  2**  N.  Lat.  to  6** 
S.  Lat,  was  published  in  Paris  in  1750,  under  the  title  Carta 
de  la  Provincia  de  Quito  y  de  sus  adjacentes.  Obra  posthuma 
de  Don  Pedro  Maldonado,  Gentilhombre  de  la  Camara  de  S. 
Mag.  y  Governador  de  la  Prov.  de  Esmeraldas.  Hecha  sobre 
las  Observaciones  Astronomicas  y  Geograficas  de  los  Academicos 
Reales  de  las  Cienciiis  de  Paris  y  de  las  Guardias  Mar.  de 
Cadiz  y  tambien  de  los  RR  PP.  Missioneros  de  Maynas.  En 
que  la  Costa  desde  la  Boca  de  Esmeraldas  hasta  Tumaco  con 
la  Derrota  de  Quito  al  Maranon,  por  una  senda  de  k  pie  de 
Banos  a  Canelos,  y  el  curso  de  los  Rios  Bobonaqa  y  Pastaqa  van 
delineados  sobre  las  proprias  demarcaciones  del  difunto  Autor. 
Sacada  k  luz  por  orden,  y  k  expensas  de  su  Magestad.    m.dccl. 

These  two  maps  were  constructed  from  the  same  material, 
and  (although  differing  in  some  matters  of  detail)  are  nearly 
identical.  In  M.  de  la  Condamine's  Journal  du  Voyage  frequent 
reference  is  made  to  Maldonado  (see  vol.  1,  pp.  110,  141-2,  and 
208-210)  and  to  his  share  in  the  production  of  these  maps.  In 
general,  the  central  portion  of  the  region  which  is  represented 
is  based  upon  the  work  of  the  Academicians,  whilst  the 
remainder  is  largely  due  to  Maldonado.  Two  different  classes 
of  work,  of  very  different  degrees  of  value,  have  been  embodied ; 
namely  (1)  triangulation  of  the  most  precise  character,  startmg 
from  a  long  and  carefully -measured  base,  checked  by  a  base  of 
verification;  and  (2)  surveys  of  the  rougher  kinds,  made  by  the 
less  accurate  methods. 

La  Condamine  says  that  Maldonado  was  a  "  cr(5ole  du  Pdrou." 
He  was  for  some  time  Governor  of  the  district  of  Esmeraldas, 
and  devoted  himself  to  discovering  a  more  direct  road  to  Quito 
from  the  Pacific  than  that  viA  Guayaquil,  which  was  then,  as 
it  is  still,  the  route  in  general  use.  He  succeeded  in  doing  so, 
and  concurrently  made  extensive  topographical  observations. 
Afterwards,  in  company  with  La  Condamine,  he  descended  the 
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Amazons,  and  assisted  in  the  survey  of  that  river,  and  then 
proceeded  to  Europe  to  introduce  his  new  way  from  Panama  to 
Quito  to  notice  in  Spain.  He  went  to  Paris  to  sui)erintend  the 
production  of  liis  map ;  and,  after  other  travels,  came  to  London, 
and  died  there  of  fever  on  Nov.  17,  1748,  aged  alK)ut  forty 
years.  He  had  been  elected  a  Corresponding  Memlier  of  the 
French  Academy  of  Sciences,  and  at  the  time  of  his  death  Wiis 
about  to  be  proposed  at  the  Royal  Society. 

In  constructing  the  lioute  Map  which  acconiimnies  and 
illustrates  this  volume  I  have  put  the  maps  of  La  Condamine 
and  Maldonado  entirely  on  one  side,  and  have  commenced  afresh. 
I  have  used  the  Latitudes  of  La  Condamine  for  Quito  and 
Kiobamba,  and  have  adopted  79°  52'  27^  W.  as  the  Longitude 
of  Guayaquil.  The  details  have  been  filled  in  from  my  own 
observations  (principally  angles  taken  with  a  transit  theodolite) 
except  such  courses  of  rivers  as  are  given  in  dotted  lines. 
Many  of  my  names  will  not  be  found  in  earlier  maps,  and  in 
the  positions  both  of  towns  and  mountains  I  frequently  differ 
from  my  predecessors.  As  nearly  every  town,  village  or  inn  is 
given  on  the  route  from  Guayaquil  to  Quito,  this  route  map 
may  be  found  of  some  service  by  persons  travelling  between  the 
coast  and  the  capital. 

The  Map  of  Chimborazo  has  been  constructed  from  my  own 
observations  by  Mr.  Turnbull  under  Mr.  Ik»lton*s  direction  at 
Stanford's  Geographical  Establishment.  Its  scale  depends  upon 
a  measurement  made  on  the  Quito  road,  between  Chuquipoquio 
and  Mocha. 

The  Plan  of  the  Glacier  de  Debris  on  Cliimborazo  has  Ijeen 
constructed  by  myself  from  my  own  observations,  and  its  saile 
depends  upon  a  base  of  600  feet  which  I  measured  below  our 
Second  Camp,  upon  the  western  side  of  the  glacier. 

I  have  thought  it  desirable  for  the  further  illustration  of  my 
narrative,  and  for  comparison,  to  give  in  fac-sunile  the  central 
portion  of  the  Maldonado  map.      This  has  been  reproduced  from 

D 
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the  copy  in  the  Map  I^xim  of  the  Britiah  Museum.  Tlie  rotwi 
by  wliicli  the  Goveruor  of  Esmeraldas  hoped  to  benefit  his 
country  (camino  nwfve  de  Quito)  will  be  seen  uidicated  in  tlie 
neighbourliood  of  the  Equator,  leaiUng  from  None  to  the  Ilio 
Blanco  (a  branch  of  the  It.  Esmeraldas).  It  liaa  never  come 
into  general  use.  Mr.  Steveuaou  was  deputed  iu  1809  to  re- 
examine it,  and  he  reported  favourably  (see  Hidorical  and 
descriptive  narrative  of  twenty  years'  residence  in  South  America, 
by"\V.  B.  Stevenson,  Lond.,  1829,  vol.  2,  pp.  355-7,  etc.);  but 
down  to  the  present  time  the  circuitous  route  vid  Guayaquil 
haa  been  preferred. 


%«i,— 


CHAPTER    II. 

FROM   OUARANDA  TO   THE   FIRST   CAMP  ON   CHIMBORAZO. 

TiiE  town  of  r>iiaran<lji  seemed  very  lifeleaa,  althoiiffh  it  had 
uttoiit  2000  iiihiibitaiitH,  and  I  ventured  to  remark  to  an  ONHiHtant 
at  the  inn '  that  it  appeared  dull,  meaning  that  there  was  an 
absence  of  trade  and  traffic.  "  It  is,  your  Excellency,"  said  tlie 
dirty  waiter,  "it  is  deplorahly  dnll;  but  to-night  some  choice 
sptrita  will  eoine  in,  and  will  kick  vp  a  ihiigktful  row."  His 
master  remains  in  my  recollection  as  a  person  of  nniisnal  candour. 
Tliere  had  been  some  difBculties  over  an  account  tliat  he  liad 
presented  to  the  representative  of  a  foreign  power  just  l>efoi-e 
onr  arrival,  but  he  tendered  no  paltry  excuses,  and  roundly 
declared  that  Consuls,  Ministers,  and  all  tluit  sort  of  thing  must 

'  At  this  place  thoro  was  an  iLn,  wlipro  mealB  could  lie  hail.  The  Ixnla  were 
objectionable,  siid  the  apnrtmeiits  were  filthy.  Wo  jiosaeil  tlie  niglit  in  tho  open 
gallciy  on  our  packing-eaaiis,  anil  on  Dec.  IS  triinHfciTc<l  oni-selves  to  a  hoii»c  wliirh 
I  cngngcil  during  onr  stay. 
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pay  double, — a  fact  which  members  of  the  diplomatic  service 
will  do  well  to  remember  when  they  pass  his  way. 

Guaranda  had  been  fixed  upon  as  headquarters  for  a  time 
because  it  was  reported  to  be  nearer  to  Chimborazo  than  any 
other  town  or  village.  The  road  to  Quito  leads  through  it,  and 
passes  over  the  southern  extremity  of  the  mountain,  across  a 
plain  called  "  the  Great  Arenal."  The  highest  point  of  this  was 
commonly  estimated  to  be  about  14,000  feet  above  the  level  of 
the  sea.  We  were  therefore  assured  of  being  able  to  transport 
our  baggage  to  that  elevation  without  calling  upon  the  natives 
to  do  anything  unusual.  How  much  higher  we  should  be  able 
to  utilize  them  depended  upon  the  nature  of  the  lower  slopes; 
and  as  we  had  no  information  about  them,  and  did  not  know 
how  far  we  were  from  the  mountain,  we  set  out  at  4.30  a.m. 
on  the  19th  to  reconnoitre. 

It  will  seem  almost  incredible  that  we  should  have  approached 
so  closely  to  Chimborazo  without  obtaining  a  glimpse  of  it. 
Prescott  says^  it  affords  a  magnificent  prospect  to  the  mariner 
on  the  Pacific  Ocean.  It  was  invisible  from  the  Pacific,  and 
also  at  Guayaquil,  at  Bodegas,  Tambo  Gobierno,  and  Guaranda, 
though  at  all  those  places  we  were  informed  that  it  might,  could, 
or  should  be  seen ;  and  upon  the  19th,  if  we  had  not  Ijeen  aware 
that  we  actually  touched  its  lower  slopes,  we  might  have  gone 
past  it  without  entertaining  a  suspicion  that  we  were  underneath 
a  mountain  of  first-class  magnitude,  notably  loftier  than  anything 
in  its  vicinity. 

Upon  leaving  Guaranda  there  was  a  sharp  descent  to  the 
Eiver  Chimbo,  which  was  crossed  by  a  bridge  360  feet  below 
the  level  of  the  town,  and  the  road  then  mounted  by  a  pretty 
regular  incline  along  the  slopes  on  the  eastern  side  of  the  valley, 
and  gradually  bore  away  from  the  river.  At  5.35  a.m.  it  was 
light  enough  to  see  comfortably,  and  by  6.30  we  were  nearly 
11,000  feet  above  the  sea.     At  this  elevation  we  made  a  short 

^  History  of  the  Cunqicest  of  Pcrv,  Book  I.,  chap.  i. 
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halt  to  look  at  the  mountains  to  the  west.  Many  of  the  nearer 
ones  were  considerably  higher  than  our  position,  and  as  we  rose 
fresh  tops  kept  coming  into  view,  shewing  the  extent  and 
importance  of  this  hitherto  ignored  Pacific  liange.^ 

The  first  part  of  the  road  to  the  Arenal  was  a  fairly  good 
mountain -path,  left,  as  elsewhere,  to  take  care  of  itself.  Higher 
up  it  became  slimy,  and  our  pace  was  reduced,  especially  amongst 
some  first-class  camellones  near  the  top  of  the  pass.  On  the  last 
two  hundred  feet  the  track  disappeared,  and  every  one  followed 
the  way  that  seemed  best  over  the  steep,  sandy  slope.  The 
immediate  simimit  was  a  rounded  ridge  of  sand,  and  when  this 
was  crossed  the  Great  Arenal  came  into  sight,  sloping  at  first 
very  slightly  and  afterwards  more  abruptly  towards  the  north- 
east, and  stretching  uninterruptedly  to  the  base  of  Chimborazo. 

Under  the  guidance  of  our  arriero  we  made  for  the  Tambo 
of  Tortorillas  (12,828),^  the  only  place  of  refuge  between  Guaranda 
and  Chimborazo  except  a  wooden  shed  at  the  place  marked 
Ensillada.  The  tambo  was  too  filthy  to  enter,*  and  we  went  a 
few  hundred  yards  aside,  and  sitting  on  a  grassy  knoll  looked 
towards  our  mountain.  Clouds  hung  about  the  whole  of  the 
upper  part,  and  we  could  not  anywhere  see  up  to  the  snow-line. 

'  Between  11,000  and  12,500  feet  the  vegetation  on  the  banks  by  the  roadside 
was  rather  unusually  attractive.  I  collected  an  Eryngium ;  several  species  of 
OatUiheria  (Oaultheria  nenT  con/erla,  Benth.,  G.  PiehinchensiSf  Benth.,  and  another) ; 
Bidens  humilU,  H.B.K.  (Tn^idcly  distributed  in  Ecuador) ;  Draha  grandijlora,  Hook, 
and  Am. ;  Hypericum  {Braihys)  slrutheoloefolium,  Juss.  ;  Casiilleia  Jissifolia,  L.  ; 
Chaiagaster  strieta,  D  C. ;  a  Calceolaria^  a  Geranium,  etc.  etc. 

The  Botanical  Collections  made  on  this  journey  have  been  worked  out  at  the 
Botanical  Deimrtment  of  the  British  Museum  under  the  ^lersonal  direction  of  Mr. 
Wm.  Carruthers,  F.R.S.,  to  whom  I  offer  my  best  thanks  for  his  attentions  and 
courtesy. 

'  This  place,  as  well  as  all  others  mentioned,  will  be  found  upon  the  large 
map  accompanying  this  volume. 

'  It  was  composed  of  one  room,  which  was  kitchen  and  everything  else.  One 
of  the  foulest  tambos  in  Ecuador — the  courtyard  a  sea  of  mud.  Obtained  [iota to 
soup,  bread,  and  chocolate  here. 


22  TRAVELS  AMONGST  THE  GREAT  ANDES.         chap.  ii. 

The  buttresses  in  the  immediate  vicinity  of  Tortorillas  were  very 
steep,  and  came  to  sudden  terminations  on  the  sandy  plain. 
The  vcdlonSy  however,  between  them  were  moderately  inclined, 
and  we  heard  that  mules  frequently  went  up  one  of  them  to 
fetch  ice,  which  was  cut  for  sale  in  Guayaquil.  It  was  clear 
that  we  should  be  able  to  take  natives  about  2000  feet  alx)ve 
Tortorillas,  or  to  about  15,000  feet  above  the  sea, — how  much 
liigher  could  not  be  said. 

Having  learnt  this,  and  obtained  a  notion  of  the  position  of 
Chimborazo,  we  returned  in  the  course  of  the  evening  to  Gua- 
randa,^  and  on  the  next  day,  the  mountain  still  remaining  invisible, 
made  the  acquaintance  of  the  very  thin  upper  crust  of  the  town, 
which  was  composed  of  the  official  termed  the  'Jefo- politico,* 
the  Commissary  of  Police,  and  the  Priest ;  and  discovered  on  tlie 
other  side  of  our  courtyard  a  pretty  Spanish  girl,  with  lustrous 
black  eyes,  who  captivated  tlie  Carrels — by  peeling  their  potatoe^s. 

The  Jefo- politico,  Senor  Don  Dario  Montenegro,  Lieut. -Col. 
in  the  Ecuadorian  army,  and  Senor  Don  J.  Pazmifio,  CommLssary 
of  Police,  made  tliemselves  agrceal)le.  We  exchanged  visits,  and 
I  found  that  they  knew  more  about  my  intentions  than  I  did 
myself.  A  few  days  later  they  gave  me  another  call,  evidently 
with  something  upon  their  minds,  though  I  could  not  perceive 
what  was  the  object  of  the  interview.  At  length  the  principal 
official  tlms  addressed  me.  "Senor,  we  imderstand  perfectly, 
that  in  an  affiiir  like  yours,  it  is  nece^ssary  to  dissemble, — a  little ; 

^  Whilst  returning,  I  was  overcome  with  dizziness,  fcverishness,  and  intense 
headache,  and  had  to  be  supported  by  two  of  my  ixjople  part  of  the  way.  Owing 
to  this,  we  occupied  as  long  in  returning  as  in  ascending.  I  took  30  grains  of 
sulphate  of  quinine  in  the  course  of  the  night,  and  was  covered  up  with  a  mount- 
ain of  blankets,  and  in  the  morning  became  all  right  again. 

Left  Guaranda  4.30  a.m.  Stopped  20  min.  en  roiUe.  Arrived  at  the  top  of 
the  Gi-eat  Arenal  10.35  a.m.,  and  at  Tortorillas  11.45  a.m.  Left  Tortorillas 
1  p.m.,  and  arrived  at  Guaranda  8.30  p.m.  I  estimate  the  distance  to  ToHor- 
illas  and  back  at  35  miles. 

At  6  a.m.  the  shade  temp,  in  the  open  air  was  45''  Faht.  At  7.45  a,m.,  49**; 
at  10.35  a.m.  (summit  of  Arenal),  52**;  and  at  Tortorillas,  at  mid -day,  56" '5. 
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and  you,  doubtless,  do  quite  right  to  say  tliat  you  intend  to 
ascend  Chimborazo, — a  thing  that  everybody  knows  is  jjerfectly 
impossible.  We  know  very  well  what  is  your  object !  You  wish 
to  discover  the  treasures  which  are  buried  in  Chiuiborazo,  and, 
no  doubt,  there  is  much  treasure  buried  there ;  and  we  hope  you 
will  discover  it ;  but  we  hope,  when  you  have  tliscovered  it,  you 
will  not  forget  us"  " Gentlemen,"  I  said,  "  I  shall  be  delighted 
to  remember  you,  but  in  respect  to  the  other  matter — tlie 
treiisure — I  venture  to  suggest  that  you  shall  pay  half  the 
expenses  of  the  exjDedition,  and  take  half  the  treasure  we 
discover."  Upon  hearing  this,  they  drew  long  faces,  and  went 
away.  Shortly  afterwards,  there  came  an  empty  person  of 
Riobamba,  with  his  mouth  full  of  a  story  of  priceless  riches 
buried  between  Chimborazo  and  Carihuairazo ;  to  discover  which 
should  be  my  aim  for  his  advantage ;  and  to  him  I  said,  "  Lead 
us  there,  and  we  will  share  the  spoil ! "  But  he  made  no  answer, 
and  went  away,  and  we  saw  his  face  no  more.^ 

On  Dec.  21,  we  obtained  our  first  view  of  Chimborazo. 
Instruments  had  been  kept  in  readiness;  a  place  of  observation 
to  the  north  of  and  somewhat  higher  than  the  town  had  Ijeen 
selected,  and  we  hurried  to  it  to  make  the  most  of  the  oppor- 
timity.  Two  things  instantly  arrested  attention.  One  of  these 
was  that  Chimborazo  had  two  sunnnits — twin,  snowy  domes — 
apparently,  nearly  equally  elevated.  The  other  was  that  the 
whole  of  that  part  of  the  mountain  which  was  seen  from 
Guaranda  was  nearly  covered  witli  glaciers. 

All  the  writers  who  have  refeiTcd  to  Chimborazo  from 
personal  knowledge,  notably  Humboldt  and  Boussingault,  have 
spoken  of  '  the  summit,*  never  of  summits ;  and  in  a  well-known 
passage  in  Asie  Centrale,  which  has  been  embodied  in  many 
geographical  works,  Humboldt  expressly  declares  that  lie  saw 
no  glaciers  in  Ecuador.     "I  have  seen  nothing  in  the  tropics," 

*  At  almost  every  place  we  visited  in  Ecuador  i>ersons  introduced  tliemselves 
with  stories  of  buried  treasures. 
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he  says,  "neither  in  Quito/  nor  in  Mexico,  resembling  the 
Swiss  glaciers";  and  he  quotes  a  confirmatory  passj^  from 
Boussingault,  in  which  the  latter  says  that  he  is  only  acquainted 
with  one  glacier  in  Ecuador,  upon  the  mountain  Tunguragua 
—  "c'est  le  seul  glacier  que  j'aie  vu  en  Amcirique  entre  les 
tropiques."  Yet  I  saw  Chimborazo  crowned  by  glacier,  and 
streaming  with  glaciers.  They  departed  in  all  directions  from 
a  plateau  on  the  top,  almost  covering  the  mountain.^ 

The  question  then  arose,  Which  of  these  two  summits  is  the 
higher,  and  the  real  top  of  Chimborazo  ?  and  in  the  discussion 
that  followed  it  appeared  that  we  all  inclined  to  the  opinion 
that  the  right-hand  or  more  eastern  and  more  distant  one, 
although  apparently  lower,  was  actually  loftier  than  the  left- 
hand  or  more  westerly  one.  Upon  bringing  the  theodolite  to 
bear  upon  it,  I  found  that  it  (the  eastern  sunmiit)  was  depressed 
2'  30"  below  the  other. 

We  then  debated  the  manner  of  approach  to  the  eastern 
summit.  Assuming  it  to  be  the  higher  of  the  two,  how  was 
it  to  be  attained  ?  The  natural  course  would  liave  been  from 
the  south-east.^  This  side  of  the  mountain,  however,  was  never 
perfectly  free  from  clouds.  It  was  steep,  and  so  far  as  we 
could  see,  it  was  almost  completely  covered  by  glacier.  We 
could  distinguish  multitudes  of  crevasses  —  the  essential  and 
distinctive  feature  of  glaciers ;  and  gi-eat  schrunds  which  are  the 
outward  and  visible  signs  of  the  dislocation  of  these  icy  masses 
in  their  passage  across  unusually  irregular  ground.     Over  these 

^  In  this  {Hissagc,  Humboldt  means  tlie  viceroyalty  of  Quito  (embracing  the 
whole  of  Ecuador),  not  the  City  of  Quito.  I  give  the  passage  at  length  iu  Chapter 
XIX. 

^  The  view  facing  p.  24  is  from  a  photograph  wliich  was  taken  a  few  days 
later.     For  the  purposes  of  our  discussion  I  sketched  the  mountain. 

'  Tlie  reader  will  be  able  to  follow  me  upon  the  accompanying  plate.  The  tambo 
of  Tortorillas  lies  to  the  right,  beyond  the  range  of  the  engraving.  The  Great 
Areual  is  behind  the  distant  ridge,  which  stretches  from  one  side  to  the  other. 
The  lowest  jwrt  seen  of  Chimborazo  is  more  than  16,000  feet  above  the  sea. 
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slopes  and  schrunds,  clouds  came  and  went  ceiuselessly.  We 
cherished  the  ideii  that  we  were  unfortunate  in  the  weather, 
and  that  presently  they  would  be  dissipated.  It  took  time  to 
learn  that  they  were  a  greiit  and  permanent  fwiture  of  the 
mountain,  due  to  the  condensation  of  damp  air  commg  from 
the  Amazonian  region. 

A  du-ect  approach  to  the  ciisteni  summit  from  the  side  of 
Guaranda  could  not  be  contemplated  for  a  moment ;  for  the 
glaciers  streaming  from  the  two  domes  fell  over  cliffs,  and 
aljove  nearly  perpendicular  precipices  of  rock  there  rose  per- 
pendicular walls  of  ice,  which  broke  away  as  tlie  glaciers 
progressed,  and  rolled  into  a  basin,  of  which  we  only  Siiw  the 
heiul.  We  could  trace  the  gi^ooves  and  scorings  on  the  slopes 
IdcIow  made  by  falling  bodies,  and  knew  that  we  could  not 
venture  there. 

Underaeath  the  western  summit,  and  leading  nearly  south- 
west, there  appeared  to  be  a  ridge  coming  down  to  the  Arenal, 
and  to  the  west  of  this  there  was  another  basin,  tilled  with 
rather  tumultuous  glacier.  This  was  succeeded  by  anotlier 
ridge,  bearing  on  its  crest  a  number  of  sharp  pinnacles  of 
rock.  We  could  only  conjecture  what  ciime  beliind  this.  The 
view  was  terminated  on  the  extreme  left  by  a  very  long 
snow-slope,  which  seemed  to  be  remarkably  free  from  impedi- 
ments, and  appeared  to  stretch  continuously  almost  from  the 
snow-line  up  to  the  western  dome.  This  ridge  was  a  considerable 
distance  away,  and  we  could  not  learn  whether  it  was  possible 
to  reach  its  inferior  end.  Choice  of  route  was  narrowed  to  it 
and  the  south-west  ridge,  and  I  gave  a  casting  vote  in  favour 
of  the  latter,  being  largely  influenced  in  arriving  at  this 
decision  by  the  supposition  that  it  was  in  this  direction 
Humboldt  and  Boussingault  made  their  memorable  attempts  to 
ascend  the  mountain. 

There  was  one  point  upon  this  ridge  (hereafter  referred  to 
as  the  south-west  ridge   of  Chimborazo)  which,  in  our   united 

E 
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opinion,  was  likely  to  present  difRculties.*  If  this  place  could  he 
pasvsed,  I  reckoned  that  we  should  l)e  able  to  reach  the  top  of  the 
mountain.  A  route  could  be  traced  through  the  great  crevasses 
by  Ixjaring  to  the  west,  and  I  proposed  to  work  round  the  western 
summit,  to  get  between  the  two  domes,  and  then  to  strike  right 
and  left. 

Jean-Antoine  and  Louis  were  eager  for  an  immediate  start, 
but  I  refused  to  break  up  headquarters  at  Guaranda  until  we 
were  assured  that  we  could  reach  the  south-west  ridge  by  way 
of  the  Arenal.  There  was  a  long  interval  about  which  we  knew 
nothing,  and  I  despatched  tlieni  at  2  p.m.  on  the  21st  to  endeav- 
our to  connect  the  lowest  part  that  was  visible  from  Guaranda 
with  the  highest  ground  that  we  had  seen  from  the  Arenal ; 
and  instructed  them,  in  the  event  of  this  appearing  a  promising 
direction,  to  select  a  fit  pUice  for  camping,  if  possible,  at  about 
16,000  feet — that  l)eing  the  greatest  height  up  to  which  it  was 
probable  we  should  be  able  to  force  natives  and  mules.^  This  was 
a  mission  they  were  thoroughly  competent  to  execute,  and  they 
left  me  at  Guaranda  to  carry  on  work  in  which  they  could  have 
rendered  very  little  assistance. 

It  is  stilted  in  the  Introduction  that  the  main  object  of 
this  journey  was  to  observe  the  effects  of  low  pressures ;  that, 
to  experience  them,  it  was  necessary  to  get  to  gi'eat  elevations ; 
and  that,  in  order  to  discriminate  l)etween  the  effects  which  might 
properly  be  attributed  to  low  pressures  and  those  which  might 
be  due  to  fatigue,  it  was  necessary  to  eliminate  the  latter.  To 
accomplish  this,  it  was  obviously  better  to  have  dealings  with 
mountains  easy  of  access  than  with  those  involving  high  gym- 
nastics, and   Cliimborazo  had    seemed  especially  favourable  for 

^  It  will  be  explained  at  a  later  jwint  why  we  considered  this  might  be  a 
critical  place. 

^  They  took  Aneroid  F  with  them,  in  order  that  I  might  be  able  to  form  an 
idea  of  the  height  they  reached,  and  I  set  the  jwinter  in  the  movable  rim  to  let 
them  know  when  they  had  attained  the  desired  elevation. 
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these  investigations  on  account  of  the  apparent  facility  with 
which  previous  travellers  had  attained  great  heights  upon  its 
slopes. 

I  had  relied  implicitly  upon  the  accounts  of  Humboldt  and 
Boussingault,  and  accepted  without  reserve  their  statements  that 
they  had  in  1802  and  1831  respectively  reached  the  heights  of 
19,286  and  19,698  feet.  There  were  matters  in  their  relations 
that  I  did  not  understand ;  particularly,  the  divine  speed  with 
which  they  descended.  Yet  I  was  more  disposed  to  imagine  that 
they  had  incorrectly  noted  the  times  which  had  l)cen  occuj)ied 
than  that  there  was  any  considerable  mistake  in  the  determina- 
tion of  their  altitudes ;  for  both  were  provided  with  mercurial 
barometers,  and  had  had  much  experience  in  the  use  of  these 
instruments  in  the  field.  It  was  natural  to  conclude  that  the 
work  must  be  simple  if  these  travellers,  unacquainted  with  the 
art  of  moimtaineering,  and  unprovided  with  professional  assist- 
ance, could  reach  so  great  elevations  with  such  facility,  and 
descend  at  such  a  prodigious  rate. 

Alexander  von  Humboldt  was  in  his  33rd  ye^ir  at  the  time 
that  he  made  his  attempt  to  ascend  Chimborazo.  He  had 
enjoyed  three  years  of  continuous  travel  in  South  America,  he 
was  inured  to  the  peculiarities  of  the  climate,  and  he  had  the 
companionship  of  his  friends  Bonpland  and  Carlos  Montufar — a 
son  of  the  Marquis  de  Selvalegre,  one  of  the  most  important 
personages  of  the  district.  They  were  all  young  men,  and, 
selecting  a  favourable  moment  for  the  enterprize,  they  made  their 
expedition  under  advantageous  conditions.  There  are  frequent 
allusions  to  Chimborazo  throughout  the  works  of  Humboldt, 
and  he  evidently  was  profoundly  impressed  by  his  experiences. 
Towards  the  close  of  his  long  life,  and  at  an  age  when  men 
do  not  speak  lightly,  he  declared  that  he  still  considered  it  was 
tlie  grandest  mountain  in  the  world. 

Notwithstanding  the  fre(iuent  references  to  this  occasion 
which  are   made  in  the  works    of   Humboldt,   I  am   unable  to 
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tell  from  his  own  writings  where  he  actually  went.^  Ho  does 
not  give  courses,  or  bearings,  or  such  indications  as  enable  one 
to  identify  with  certainty  the  iMsitions  to  which  he  refers.  He 
states    that    upon    June    23,    1802,   he    reached    the    height    of 


jk^,^^  ^•t;^.^?^ 


19,286  feet  by  1  p.ni.,  and  that  tliis  was  greater  tlian  he  "had 
dared  liope  for.     In  many  places  the  ridge  was  not  wider  than 

'  Sob  Vva  dana  Ics  ConHllira,  pji.  104-7;  Asjiecis  of  KiUurf,  Kleivfre 
Schri/tcn  ;  Becueil  d'Obaertationa  AtlroHomiqw-),  etc.  etc.  I  tliiul;  it  Iwttcr  lo 
adopt  aa  sutlioritativo  tlic  account  nliiuh  in  givi?n  iu  Karl  Dnihns'  Li/c  of 
Ilumboldl  (Sto,  Lonil.,  1673,  vol.  1,  p|i.  311-315)  tlian  t«  attempt  to  cnnstmct  a 
iiurr.itEve  froni  tlicse  ciivnrso  rclutions-  His  liiopniplier  mviHt  !«  assuineel  to  lie 
fully  ai'i|iiaiiitcil  witli  all  tliitt  lias  broii  urittcti  on  tlic  siiliJEct. 
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from  eight  to  ten  inches.  To  our  left  a  precipice  covered  with 
snow.  ...  On  the  right  was  a  fearful  abyss.  .  .  .  The  rock 
became  more  friable  and  the  ascent  increasingly  difficult  and 
dangerous.  We  were  obliged  to  use  both  hands  and  feet.  We 
advanced  all  the  more  slowly,  as  every  place  that  seemed  in- 
secure had  first  to  be  tested."  These  are  some  of  the  expressions 
iLsed  in  regard  to  places  which  were  passed  over  in  the  earlier 
part  of  the  day.  Higher  up,  "  one  after  another  all  began  to  feel 
indisposed,  and  experienced  a  feeling  of  nausea  accompanied  by 
giddiness.  .  .  .  Blood  exuded  from  the  lips  and  ginns."  At  last 
they  were  stopped  by  a  ravine  "  some  400  feet  deep  and  60  feet 
wide,  which  presented  an  insurmountable  barrier.  We  could  s(^e 
clearly  that  the  ridge  on  which  we  stood  continued  in  the  same 
direction  on  the  other  side  of  the  ravine.  .  .  .  There  was  no 
means  of  getthig  round  the  cleft.  .  .  .  The  softness  of  the  snowy 
mass  prohibited  such  an  attempt."  This  was  the  turning-point. 
Its  height  was  determined  by  observation  of  mercurial  liaromcttT 
at  19,286  feet.  They  remained  there  but  a  short  time,  and  when 
about  half-way  down  encountered  a  violent  hail-storm,  wliich  a 
little  later  was  succeeded  by  snow.  The  flakes  fell  so  thickly 
that  the  ridge  was  covered  several  inches  deep.  He  says  that 
they  left  their  highest  point  a  little  after  1  p.m.,  and  at  a  few 
minutes  after  2  reached  the  place  where  they  had  left  their  mules 
(at  15,600  feet),  that  is  to  say,  he  claims ,  to  have  descended 
3686  feet  in  one  lunirl^ 

Joseph-Dieudonnd  Boussingault  was  in  liis  29tli  year  when  he 
attempted  to  ascend  Cliimborazo  in  1831,  and  had  l)een  living 
for  several  years  in  elevated  regions  in  tlie  neighlx^urhood  of 
the  Equator.  He  was  accompanied  by  an  American  (Col.  Hiill) 
and  a  Negro.  On  Dec.  14,  they  went  to  "  tlie  farm  of  Chim- 
borazo,^   which   he   said   was  at  an    elevation    of   3800    mJ^tres 

^  See  Appendix  G  at  the  end  of  tliis  volume,  where  the  relation  from  Karl 
Bnihns  is  given  in  full. 

*  This,  I  conjecture.  Is  the  place  now  called  ChucjuiiKxpiio. 
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(12,467  feet),  and  at  7  a.m.  on  the  15th,  under  the  guidance 
of  an  Indian^  followed  a  rivulet  enclosed  between  walls  of  rock, 
"  whose  waters  descend  from  the  glacier ;  ^  but  very  soon,"  he 
says,  "  we  quitted  this  fissure,  in  order  to  direct  our  steps 
towards  Mocha.*  We  rose  very  gradually,  and  our  mules 
walked  with  difficulty  through  the  debris  of  rock.  The  slope 
then  became  very  rapid,  the  ground  was  unstable,  and  the 
mules  stopped  almost  at  every  step.  They  no  longer  obeyed 
the  spur.  The  breathing  of  the  animals  was  hurried  and 
panting.  We  were  then  at  an  elevation  of  4808  mitres  (15,774 
feet)."  They  left  the  mules  at  this  height,  and  "  began  to 
ascend  a  ridge  which  abutted  on  a  very  elevated  point  of  the 
glacier.  It  was  mid -day.  We  went  up  slowly;  and  as  we  got 
higher  on  the  snow  the  difficulty  of  breathing  in  walking 
became  more  and  more  felt ;  but  we  easily  regained  our 
strength  by  stopping  at  every  eight  or  ten  steps.  As  we  went 
on,  we  felt  extreme  fatigue  from  the  want  of  consistency  in 
the  snowy  soil,  which  gave  way  continually  under  our  feet, 
and  in  which  we  sank  sometimes  up  to  the  waist.  We  were 
soon  convinced  of  the  impossibility  of  proceeding.  We  went 
to  rest  on  a  block  of  trachyte,  at  an  elevation  of  5115  mitres 
(16,781  feet).  Tims,  after  much  fatigue,  we  had  only  risen 
307  mitres  (1007  feet)  higher  than  the  place  whence  we  had 
set  out.    At  6  o'clock  we  were  back  at  the  farm." 

They  determined  to  make  another  attempt.  "The  weather 
had  been  splendid,  and  Chimborazo  had  never  appeared  so  magni- 
ficent. We  resolved,"  he  says,  "to  try  to  ascend  the  steep  side, 
that  is  to  say,  by  the  slope  facing  the  Arenal.  We  knew  that 
it  was  upon  this  side  M.  de  Humboldt  had  ascended,  and  we 
had  been  shewn  at  Riobamba  the  point  he  had  reached,  but  it  was 

^  It  is  curious  to  note  that  Boussingault  here  refers  to  a  glacier,  although 
elsewhere  he  says  tliat  he  has  seen  only  one  glacier  in  the  Tropics,  upon  the  mount- 
ain Tunguragua. 

^  From  this  it  api)ears  that  they  made  for  the  easternmost  glacier  of  Chimborazo, 
which  is  marked  K  ujwn  my  map. 
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impossible  to  obtain  precise  infonnation  alxmt  the  route  which  he 
had  followed  to  get  there."  They  set  out  at  7  a.ra.  on  Dec.  16, 
for  the  Arenal,^  and  ]>y  9  o'clock  had  got  to  a  height  of  4335 
metres  (14,223  feet),  and  stopped  for  breakfast.  At  10.45  a.ni., 
they  left  their  mules  at  a  height  of  4945  metres  (16,224  feet),  that 
is  to  say,  they  had  got  them  2000  feet  upwartls  in  an  hour  and 
three-quarters,  including  the  time  occupied  by  breakfast  and 
reading  the  barometer.  At  12.45  they  were  at  a  height  of  5680 
metres  (18,636  feet),  or  had  mounted  2412  feet  more  in  two  hours, 
including  the  stoppages  necessary  for  furtlier  oKservations  of  the 
barometer  and  the  formation  of  a  geological  collection,  notwith- 
standing that  they  had  to  pause  every  six  or  eight  steps  to  get 
breath.  Here  they  halted  for  rest,  and  again  read  the  Ijarometer, 
yet  at  1.45  p.m.  they  had  reached  a  height  of  6004  metres 
(19,698  feet),  although  upon  this  section  they  "were  obliged  to 
stop  every  two  or  three  steps"  to  get  breath,  and  even  to  sit 
down.  They  commenced  to  descend  about  3  p.m.,  and  at  4.45 
arrived  again  at  the  height  of  4335  metres  (14,223  feet),  tliat 
is  to  say,  descended  5475  feet  in  an  hour  and  three-quarters. 
Boussingault  says  the  descent  was  wearisome  (penible).  It  seems, 
however,  to  have  been  rather  lively.  His  average  rate  tlirough- 
out  the  whole  of  the  descent  was  52  feet  ^;cr  minute,  over  slopes 
on  which  a  thin  coating  of  snow  lay  over  ice,  where  step-cutting 
was  necessary;  over  a  'mauvais  pas,'  and  a  'nappe  de  glace,* 
where   *a  slip  would   have   been  fatal';   and   tains,   'quite   im- 

^  Boussingault,  Uke  Humboldt,  gives  neither  courses  nor  bearings.  He  appears 
to  have  followed  the  ordinary  track  round  the  mountain,  and  must  have  arrived 
at  the  Arenal  by  passing  through  the  place  called  Tortorillas.  The  8|)ccd  with 
which  he  now  travels  is  renuirkable,  and  is  very  much  faster  than  the  rates 
quoted  for  his  first  attempt. 

He  evidently  intended  to  follow  the  ixiute  taken  by  Humboldt ;  and  presum- 
ably he  did  so,  as  nothing  subsequently  is  said  to  the  contrary.  I  endeavoured 
in  1879  to  learn  more  particulars  from  M.  Boussingaidt  about  the  route  he  fol- 
lowed. He  informed  me  that  he  could  not  at  that  distance  of  time  (forty-eight 
years)  remember  anything  more  than  he  had  published.  Boussingault  died  in 
1887,  aged  85. 
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practicable  for  mules.' ^  But  he  was  beaten  by  Humboldt,  who 
descended  3686  feet  in  sixty  minutes,  or  at  an  average  rate  of 
sw.'ty-one  feet  'per  minute,  down  a  ridge  which  in  many  places 
was  not  wider  than  from  eight  to  ten  inches,  with  friable  rock 
which  had  to  be  climbed ;  where  every  loose  place  had  first  to 
be  tested,  and  from  the  insecurity  of  the  footing  greater  caution 
W{i8  necessary  than  during  the  ascent — the  last  part  of  the  way 
being  tlirough  a  storm  which  covered  tlie  ridge  with  several 
inches  of  snow.  This  is  a  divine  rate  for  men  encumbered  with 
mercurial  barometers,  and  laden  with  geological  collections. 

I  had  not  imagined  that  we  should  equal  these  extraordinary 
rates  of  speed.  I  did  not,  and  do  not,  understand  how  they 
were  accomplished.^  It  htul  seemed  to  me  probable  that  the 
times  which  were  occupied  were  incoiTcctly  noted.  My  per- 
plexities were  increased  when  I  saw  Chimborazo  from  Guaranda, 
and  studied  the  mountain  in  connection  with  the  narratives  of 
these  two  famous  travellers.  I  was  roughly  disillusionized. 
Accepting  its  height  as  21,425  feet,  a  fair  notion  could  be 
formed  where  19,500  feet  would  come;  and  it  was  evident  that 
no  one  could  stand  at  that  elevation,  at  any  part  of  the  mount- 
ain, without  having  glaciers  in  front,  beliind,  and  upon  each 
side,  and  that  no  one  could  gain  that  elevation  without,  also, 
pasdiuj  over  glacier. 

It  now  seemed  probable  that  the  altitudes  had  also  been 
incon-ectly  determined,  and  I  began  to  take  more  interest  in 
the  elevation  of  Chimborazo.     The  height  of  this  mountiiin  has 

^  For  the  full  account,  from  which  these  quotations  are  made,  see  Appendix  H, 
at  the  end  of  this  volume.  The  title  of  the  original  is  Ascentd&ii  au  Chimborazo, 
cx6cifUe  le  16  dcceinbrc,  1S31,  par  M,  BousmigauU. 

"  W^hen  writing  Scrambles  amongst  the  Alps,  I  tabulated  a  large  number  of 
ascents  of  the  principal  Alpine  peaks  to  obtain  a  notion  of  the  average  rate  of 
progression  of  mountaineers  in  general ;  and  found  that  1000  feet  per  hour,  taking 
the  mean  of  ascent  and  descent,  was  a  respectable  rate,  including  halts.  That 
is  to  say,  ten  hours  would  be  a  fair  allowance  for  the  ascent  and  descent  of 
6000  feet  involving  work  of  moderate  difficulty.  This,  however,  had  reference  to 
unencumbered  men,  and  to  mountain  work  less  than  16,000  feet  above  the  sea. 
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undergone  vicissitudes.  Sometimes  it  has  been  greater  and 
sometimes  smaller.^  Humboldt  says  (in  Aspects  of  Nature,  voL  1, 
p.  96)  that  until  1820  it  was  still  regarded  as  "the  highest 
summit  on  the  surface  of  the  earth."  ^  It  looked  very  large 
from  Guaranda.  The  snowy  part  that  was  visible  (and  this  was 
only  a  fraction  of  the  whole)  extended  nearly  over  a  point  of 
the  compass  (ten  degrees  and  a  half).  We  were  more  than 
twice  the  distance  from  it  that  the  Brdveiit  is  from  Mont  Blanc, 
yet  at  that  distance  its  crevasses  and  sclirunds  appeared  larger 
and  more  formidable  than  the  crevasses  on  Mont  Blanc  which 
can  be  seen  from  the  Br^vent.  It  was  clear  that  an  ascent  was. 
not  to  be  effected  without  labour.  The  route  that  I  proposed 
to  take  seemed  the  easiest  if  not  the  only  way  by  which  it 
could  be  ascended  on  the  side  of  the  Arenal. 

While  the  Carrels  were  away  prospecting,  I  gave  attention  to 
the  barometers,  for  measurement  of  atmospheric  pressure  was  the 
fii-st  consideration,  as  this  was  at  the  bottom  of  all  the  work  which 
was  to  be  undertaken.  I  took  to  Ecuador  two  mountain  mercurial 
barometers  of  the  Fortin  pattern,'  as  well  as  boiling-point  ther- 
mometers and  aneroids.  Although  the  employment  of  aneroids, 
and  the  boiling -water  method  are  recommended  in  works  of 
authority*  for   the   determination  of  differences   of  pressure,  I 

^  Juan  and  Ulloa  made  it  21,615  feet ;  La  Condamine,  20,592  feet ;  Humboldt, 
21,425  feet;  and  Reiss  and  Stiibel,  20,703  feet 

'  This  teaching  seems  to  have  prevailed  at  a  later  date,  for  in  the  first  and 
secx>nd  editions  of  £.  Barrett  Browning's  Aurora  Leigh,  published  in  1856-7,  the 
following  passage  occurs : — 

"  I  learnt  the  royal  genealogies 
Of  Oviedo,  the  internal  laws 
Of  the  Burmese  empire,  ...  by  how  many  feet 
Mount  Chimborazo  outsoars  Himmeleh." 

'  And  left  a  third  one  (Kew  pattern)  with  Mr.  Chambers  for  simultaneous 
comparisons  at  Guayaquil. 

*  Sec  ffirUs  to  Travellers,  sixth  edition,  pp.  89,  305,  309,  etc 

F 
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felt  that  observations  made  by  them  would  not  command  confi- 
dence ;  but  as  the  transport  of  mercurial  barometers  is  a  ticklish 
matter,  and  t)iey  seldom  survive  prolonged  use,  I  cjirried  boiling- 
point  thermometers  and  aneroids  as  a  reserve  in  case  of  accident, 
and  took  every  opportunity  to  compare  the  indications  of  the 
three  kinds  of  instruments,  to  instruct  myself  how  far  they 
agreed  when  used  in  the  field. 

All  the  instruments  arrived  at  Guaranda  in  safety.^  From 
London  to  Bodegas  they  had  been  in  my  own  charge,  and  I 
then  handed  the  two  Fortius  over  to  Jean-Antoine,  who,  to 
ensure  the  safety  of  these  delicate  instruments,  walked  the 
greiiter  jmrt  of  the  way  from  Bodegas  to  Guaranda,  From  the 
unceasing  attention  that  they  re(iuired,  the  barometers  were 
nicknamed  "the  Ijabies,"  and  many  children  would  be  fortunate 
indeed  if  they  were  tended  with  the  loving  care  which  he 
bestowed  upon  those  mercurial  infants. 

The  two  Fortin  barometers  were  verified  before  departure  at 
Kew  Observatory,^  and  were  hung  alongside  each  other  at 
Guaranda.  Tlie  mean  of  the  readings  of  these  two  barometera, 
reduced  to  32°  Faht.,  was  the  standard  to  which  all  the  other 
observations  were  referred. 

The  boiling-point  thermometers  were  in  two  series  (loO**  — 
185°,  and  180°  — 215°),  in  order  to  have  each  degree  a  good 
length;  and  a  number  of  experimental  comparisons  were  made 
with  them,  upon  which  a  few  general  observations  are  offered 
in  Appendix  D. 

Seven  aneroids  were  taken  to  the  interior  of  Ecuador.'  All 
of  these  were  made  for  the  journey,  and  they  were  frequently 

^  Except  one  aneroid,  which  was  either  lost  or  stolen.  Duiing  our  lialt  at 
S.  Jose  de  Ghimbo,  an  Ecuadorian  who  heard  that  I  carried  aneroids  was  very 
urgent  to  buy  one.  I  shewed  him  mine,  and  on  arrival  at  Guaranda  found  that 
one  of  them  had  disappeared.     A  reward  was  offered  for  its  recovery,  without  result. 

2  A  facsimile  of  the  Certificate  of  Verification  of  No.  658  is  given  in  Apjiendix  C. 

'  And  an  eighth  was  left  with  Mr.  Chambers  at  Guayaquil,  as  a  reserve  in 
case  of  accident  to  the  mercurial  barometer. 
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tested  before  departure  under  the  air-punip,  and  compared  with  the 
Makers'  Standard,  as  well  as  compared  with  my  own  standards 
which  had  been,  as  I  have  said,  verified  at  Kew.  The  prime 
reason  for  carrying  so  many  aneroids  was  the  apprehension  that, 
despite  the  care  which  was  taken  of  the  mercurial  barometers, 
I  might  be  suddenly  deprived  of  them  by  some  unhappy  smash; 
and,  having  a  number,  the  occasion  was  favourable  for  comparing 
the  actual  working  of  the  two  classes  of  barometers. 

Whilst  aneroids  are  much  recommended  by  some  persons,  by 
others  they  are  much  condemned.  Though  it  is  common  to  hear 
them  spoken  of  as  unreliable  it  is  certain  that  differences  of 
pressure  can  be  determined  by  them  with  marvellous  accuracy. 
When  I  sought  for  information  or  instruction  how  and  why 
they  were  unreliable  I  obtained  no  satisfaction,  and  I  was 
unable  to  learn  that  any  one  had  ever  taken  the  trouble  to 
compare  the  actual  working  in  the  field  of  aneroids  against  the 
mercurial  barometer  at  low  pressures.*  The  recommendations  in 
favour  of  aneroids  have  been  made,  it  is  to  be  presumed,  on  the 
assumption  that  they  do  read  against  the  mercurial  barometer 
with  the  same  degree  of  accuracy  when  employed  in  the  field 
as  they  do  when  tested  against  it  under  the  air-pump. 

This  seemed  to  be  a  fit  subject  for  investigation,  and  I 
entered  upon  the  enquiry  without  prepossessions  either  for  or 
against  aneroids,  cherishing  the  hope  that  the  means  of  several 
would  closely  accord  with  the  mercurial  barometer, — a  hope  that 
I  entertained  because  these  instruments  seemed  to  be  pretty 
equally  divided  between  those  which  had  a  tendency  to  read  too 
high  and  those  which  had  a  tendency  to  read  too  low.  Tlie 
idea  was  that  the  plus  errors  of  some  might  or  would  balance 
the  minus  errors  of  others. 

This  hope  was  speedily  dissipated.  I  found  that  my  aneroids 
did  nx>t  read  against  the  mercurial  barometer  when  used  in  the 

'  I  do  not  ignore  Mr.   Glaisher's  comparisons  in  balloon.     See  Appendi-v  A, 
§  18. 
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field  with  the  same  accuracy,  or  in  the  same  manner,  as  they 
had  done  when  tested  under  the  air-pump,  and  that  their 
behaviour  was  perplexing.  Upon  leaving  Guayaquil  (just  above 
the  level  of  the  sea),  one  of  the  seven  read  higher  than  the 
mercurial  barometer,  and  the  six  others  all  read  lower  than  it, 
though  not  to  a  large  extent.  The  mean  of  the  readings  of  the 
whole  of  the  aneroids  was  0*055  of  an  inch  lower  than  the 
mercurials,  and  the  seven  instruments  differed  amongst  each 
other  to  the  extent  of  0*346  of  an  inch.  It  was  to  be  expected 
that  they  would  continue  to  differ  amongst  each  other,  and  that 
the  greatest  difference  would  increase,  as  this  is  what  is  com- 
monly found  to  occur  in  most  assemblages  of  aneroids.  The 
object  of  comparison  in  the  field  was  to  determine  whether 
increase  of  the  differences  amongst  the  aneroids  would  affect 
the  mean  error  of  the  whole  when  compared  with  the  mercurial 
barometer;  that  is  to  say,  would  the  mean  error  of  the  aneroids 
remain  0*055  of  an  inch,  or  would  it  become  materially  altered? 

It  became  apparent  at  an  early  stage  of  the  journey  that 
the  means  of  the  aneroids  shewed  larger  and  larger  depart- 
ures from  the  mercurial  barometer.  After  a  little  time,  each 
individual  instrument  indicated  lower  pressures  than  the  mer- 
curial barometer.^  By  the  time  we  arrived  at  Guaranda  the 
mean  error  of  the  aneroids  had  increased  from  —0*055  to 
—  0*520  of  an  inch,  and  it  augmented  daily.*  In  the  course 
of  the  narrative  I  shall  point  out  from  time  to  time  the 
exceedingly  serious  errors  which  would  have  been  fallen  into 
in  determination  of  altitudes  if  I  had  been  obliged  to  rely 
upon  aneroids  alone.'^ 

When   the  weather  was  favourable  I  took  out  the  camera, 

^  Aneroid  D,  the  one  which  read  higher  than  the  mercurials  at  Guayaquil,  by 
the  time  we  arrived  at  Tambo  Gobiemo  had  a  minus  error  of  0*359  of  an  inch. 

^  See  Appendix  C,  §  5,  and  the  tables  showing  the  constant  growth  of  the 
'*  greatest  difference, "  and  the  *'mean  error  of  aneroids." 

'  Those  who  desire  to  pursue  this  subject  are  referred  to  the  pamphlet  Hotc 
to  UM  the  Aneroid  Barometer^  which  is  published  simultaneously  with  this  volume. 
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and   photographed   Cliimborazo,  and   the  Spanish  girl  with   the 
lustrous  eyes,  and  other  objects  of  interest ;  which  came  to  the 
ears  of  the  Autliorities,  and  then  they  wished  to  he  photc^raphed, 
along   with   their   prt^eny.      It   was   diftieult   to   refuse,  hut    I 
gru<^d  a  plate  on  them   alone,  and   sent   out  Mt.   Perring  to 
pick  up  subjects  with   a   stronger   local   flavour,  to   include   in 
the  group;  and,  with  an  excess  of  zeal,  he  pounced  down  upon 
the   first   person   he   came   across,  an   old    Indian   woman,  and 
drove  lier  before  him  into  the  courtyard.     She  came  in  crying 
and   screeching,  clasping    her   hands,   and 
appealing  to  the  Almighty  to  save  her  from 
my  cruelty.     "What   have  I  done,"  she 
shrieked,   "  that   I    should    be    sei::ed   and 
brought  here  to  be  killed  ?     Sefior  Patron ! 
spare  my  life !    What  have  I  done  to  be 
treated   thus?"  —  a  speech  which  drew  a 
roar  of  laughter  from  the  others,  who  were 
waiting  to  he  executed,' 

The  Carrels  returned,  very  tired,  at  8.45 
a.m.  on  Dee,   23,  bringing  a  good  report 
To  shew  the  height  they  had  attainetl,  they 
had  placed   the    pointer   attached   to   the 
movable  rim  of  the  aneroid  gainst  15'370 
inches.     They  had  traversed  the  ground     ^^^  jj,,^^  ^^  ^|„  ,^,1^,^,^^ 
intervening  between  the  Arenal   and   the 
ridge  I  proposed  to  follow,  and  .Tean-Antoiue  hatl  selected  a 
camping-place   upon  it;    but   they  thoiight  that  we  should  be 
unable  to  reach  this  spot  comfortably,  with  a  laden  team,  in  one 
day  from  Guaranda,  and  spoke  emphatically  of  the  fatigue  tliey 
had   experienced  in  pounding  up  a  sandy  rallon  lca<liug  to  it. 
Tliey  had  accordingly  selected  another  and  lower  camping-place 

'  It  was  explained  afWrwarfa  that  lier  fright  was  due  to  the  Chief  of  tlie 
Police,  whose  ofBce  was  id  oiir  courtjnrd.  Perring  was  siii>]»sed  l>y  her  U>  be 
one  of  his  mynnidons. 
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on  the  northern  side  of  the  Arenal,  at  the  base  of  the  mountain, 
and  proposed  that  on  the  first  day  we  should  not  try  to  go 
farther. 

The  needle  of  Aneroid  F  pointed  to  15 '370  inches  when  the 
Carrels  were  at  the  place  that  they  selected  for  the  higher 
camp,  and  as  the  corresponding  figures  on  the  "scale  of  feet" 
were  19,122  they  could  have  fairly  claimed  to  have  reached  that 
height  "  by  aiieroid"  I  estimated  that  they  had  only  got  about 
as  high  as  16,450  feet.  The  Aneroid  F,  at  all  stages  of  the 
journey,  read  Imver  than  the  mercurial  barometers.  At  Guaya- 
quil its  error  was  —0*172;  at  Munapamba  it  was  —0*208;  at 
Tambo  Gobierno  it  was  —0*629;  and,  upon  arrival  at  Guaranda, 
—  0*708  of  an  inch.^  Its  error  constantly  increased.  When 
they  left  Guaranda  on  Dec.  21  it  amounted  to  —0*890  of  an 
inch,  and  on  their  return  upon  the  23rd  it  had  risen  to  -1*080 
inches.  I  assumed  that  tlie  error  was  regularly  increasing,  and 
that  when  they  reached  their  highest  point,  soon  after  mid-day 
on  the  22nd,  it  amounted  to  (me  inch.  In  that  cxise,  the  true 
barometric  reading  would  be  16*370  inches. 

The  figures  corresponding  with  16*370  inches  upon  the 
"  scale  of  feet "  were  17,400,  but  from  this  amount  I  subtracted 
950  feet,  for  the  following  reason.  Aneroid  F  (like  a  great 
part  of  the  aneroids  which  are  in  use)  had  its  zero,  or  level  of 
the  sea,  at  31  inches,  and  made  30  inclies  correspond  with  a 
height  of  894  feet  above  the  sea.^  I  assumed  that  atmospheric 
pressure  at  the  level  of  the  sea  on  Dec.  22  was  a  little  less 
than    30    inches,^   and    deducted    950    feet    accordingly.      This 

*  It  should  not  be  supposed  that  this  was  due  to  bad  graduation.  I  had  seen 
this  aneroid,  like  all  the  others  when  tested  under  the  air-pump,  accord  inch  by 
inch  with  the  attached  mercurial  barometer. 

-  See  How  to  use  ilie  Ancraid  Barometer^  pp.  56-7. 

'  This  could  be  assumed  with  some  probability,  as  the  variations  in  atmospheric 
I)ressure  are  small  in  Ecuador.     See  Apijcndix  B. 

Ui)on  return  to  Guayaquil,  I  found  that  Mr.  Chambers  had  recorded  29*957 
inches  (mere.  bar.  reduced  to  32°)  as  the  reading  at  11  a.m.  on  Dec.  22. 
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reduced  the  liet^lit  of  the  pliice  they  had  selected  fur  tlie 
second  camp  to  16,450  feet,  itnd  iij)  to  that  spot,  they  said, 
animals  miglit  be  takeu. 

We  now  thought  that  there  was  nothing  to  hinder  us  from 
starting  on   the    24tl),  but    upon    discussing    matters   with   the 
arrieros  it  appeared  that  onr  departure   must  be  postponed,  as 
they  would   not   1«  ft1)sent   from   Guarandu  on  Christmas   l>ay. 
At  9.45  a.m.  on  the  26th   our   ti-oop   of  fourteen   animals  (ten 
for  baggage  and  four 
for  riding)  file<l  out  of 
the  yard,^  followed  by 
three  nrrieros  and  two 
Indians  who  were  em- 
ployed to  caiTy  some 
long  poles  which  were 
wanted  fur  signals  and 
other  uses.    The  I'riest 
blessed  me  and  mine, 
and  all  that  we  had. 
The  Chief  of  the  Police, 
dresNcd    in    his    l>cst, 

THE  POPUUACK  AT  GU^HANDA.  CaHlC       tO      SCC      US      off ; 

while  the  populace  of  Guaranda  sat  on  a  wall  and  regitnlcd  us 
with  stolidity. 

The  In<lia]Ls  were  supplied  by  the  Authorities,  and  proved 
an  undesirable  contingent.  They  la^ed  Ijehind  under  various 
pretences,  witli  the  obvious  intention  of  Iwlting,  and  wi)uld 
8[)eedily  liave  disappeared  had  not  somebody  kept  iu  the  rear 
to  prevent  their  escape.^    One  of  them,  an  exceptionally  sulky 

'  Tlic  price  dclnBilliliHl  for  baggage  or  riding  animsU  in  Ecuiulor  was  generally 
very  moderate.  On  tbb  occaaioii  it  was  a  fcao  {equal  to  about  2b.  8<1,)  i-cr  ilny 
and  forage. 

'  TliEy  were  giaid  in  advanc*,  according  to  the  cuatotn  of  tlia  country,  and 
had  to  be  iirovided  with  Bhoes.     Although   iiativcs  of  all  sorts  were   cantiniially 
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and  stubborn  fellow,  carried   liis   poles   in   such  a  maimer  that 
they    struck    everything    we   passed,   and    by   these    and    other 
antics  delayed  ns  no  considerably  tliat  we  occupied  seven  hours 
in  getting  to  the  Arenal.     After  crossing  its  summit,  we  left  the 
usual  Quito   track   (which   passes   by  Tortorillas)   on  our  right, 
and  under  the  leading  of  Jean- 
Antoine  steered  a  nearly  north- 
north-easterly  course  over  the 
upper  and  level  portion  of  the 
great    plain.      Tlie    sun    was 
approachuig  the   horizon,  and 
threw  immensely  long  shadows 
upon  the  luniinous  sand.  Carrel 
guided  us  to  the  spot  he  hatl 
selected,   just    at    the    mouth 
of   a    vallon    leading   directly 
towards  the  western  summit." 
We  camped   under  a  moonlit 
sky  by  the   side   of    a    tiny 
stream.      The   night  was   still 
and  cold,  and  at  meal-time  we 
all — mountaineers,  arrieros,  and 
Indians — sat  together  round  a 
blazing  fire  in  the  centre  of  the 
encampment.   The  temperature 
fell  unexpectedly  low.      The   minimum    thermometer   registered 
21°  Fatit.,  and   our   little    brook    became   a   mass   of  solid   ice. 
The  remains  of  the  soup  in  the  cooking  utensils  were  frozen  up, 
cruelly  hard, —  but  it  was  harder  stQl  to  find   in  the  morning 
that  the  Indians  and  five  of  the  mules  had  disappeared. 

met   with   trudging  bare  .footed    along   the   roada,   whonovor   one  waa   hired   he 
found  himself  unable  to  walk  without  shoes,  and  that  he  liad  none. 

'  Left  Guaranda  6.46  a.ni. ;  arrived  at   Enstllada  1.50  p.m.     Halted  4G  oijn. 
Arrived  at  Gumuiit  of  Arenal  4.45  \'.ia. ;  aud  at  Camp  1  (14,375  feet)  at  5.G0  p.m. 


CHAPTER   III. 

THE   FIRST   ASCENT    OF   CHIMUORAZO. 

The  temperature  in  tlie  nigtit  was  iinexpecteilly  low  for  so 
moderate  an  elevation  as  that  of  the  first  camp.  Only  a  week 
before,  at  Tortorillas,  we  had  experienced  y6°'5  at  mid-day,  and 
I  scarcely  anticipateil  that  the  freezing-point  would  he  touched 
at  the  height  of  14,000  feet  in  the  neighbourhood  of  tlie  Eipiator.' 
This  sharp  frost  caused  me  to  obscr\'e  the  nocturnal  minima 
at  our  sulisequent  camps,  and,  from  tlie  table  that  is  given  in 
Appendix  E,  it  will  lie  seen  that  the  minimnm  of  the  niglit  of 
Dec.  26  was  below  the  average.  It  occurred  upon  an  excep- 
tionally fine  night,  with  a  clear  sky. 

'  The  only  inromiBtion  I  jHisseBsed  u]>on  tcmjieraturcB  ar&[ij  eort  at  couaiderable 
elevations  id  Ecuador  was  that  pnblishecl  by  Bouesingault  in  the  Coniptes  Hciidun, 
in  1879,  vol.  Ixxxviii,  p.  1241.  This  relates  to  the  Hacienda  of  Antisana  (13,306 
feet),  and  is  referred  to  more  jiartivularly  in  uiy  chaptor  upon  Autisana. 
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The  disappearance  of  the  mules  and  Indians  was  a  more 
serious  matter.  The  arrieros  could  afford  to  take  it  coolly,  as  the 
hire  of  their  animals  had  been  paid  in  advance.  Deprived  of 
seven  backs,  two  journeys  became  necessary  to  the  second  camp, 
and  the  best  arrangement  I  could  make  was  to  despatch  Jean- 
Antoine  in  charge  of  the  caravan,  whilst  Louis  and  I  waited 
below  at  the  foot  of  the  vallon,  ostensibly  to  finish  work  there, 
but  really  to  prevent  any  more  desertions. 

Jean-Antoine  went  away  at  10  a,ni.  on  the  27th,  with  eight 
laden  mules,  the  three  arrieros  and  Perring.  He  was  to  remain 
above,  to  commence  the  establishment  of  the  camp,  and  to  send 
the  team  back  as  soon  as  it  could  be  unloaded.  One  mule  was 
retained  below,  for  this  beast  seemed  to  be  oppressed  with  such 
a  load  of  melancholy  (which  I  attributed  to  sore  ribs)  that  I 
had  not  the  heart  to  send  it  higher.  Louis  was  weU  employed 
in  collecting  firewood,  and  in  transferring  surplus  stores  up  the 
vallon  to  a  depot ;  whilst  I,  after  finishing  my  proper  work,  went 
aside,  and  stripped  for  a  real  good  wash  before  going  to  regions 
where  ablutions  were  unknown.  Presently  there  was  a  noise, 
and  I  became  aware  that  the  mule  had  broken  loose  and  was 
frisking  about.  The  animal  rejoiced  in  freedom,  and,  intoxicated 
by  success,  went  as  near  to  standing  upon  its  head  as  a  mule 
can  go.  Its  behaviour  seemed  to  me  supremely  ungrateful,  and 
I  went  for  that  animal.  It  ran  away;  but  it  was  handicapped, 
for  it  had  a  long  halter,  which  trailed  along  the  sandy  plain, 
whilst  I  ran  unimpeded,  and  gained  on  it  at  every  stride.  When 
I  seized  the  halter  it  was  I  who  was  captured.  The  wretched 
beast  dragged  me  unmercifully  over  the  sandy  soil  until  Louis 
came  to  my  assistance,  and  we  then  towed  it  in  triumph  back 
to  camp. 

On  the  side  of  the  Great  Arenal  three  vaUons  lead  up  into 
Chimborazo.^  One  of  these,  narrow  at  its  mouth  and  broader 
above,  is  bounded  at  its  upper  extremity  by  the  glacier  which 

^  Seo  the  map  of  Chimborftzo  iuset  on  the  large  general  map. 
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is  marked  G  upon  my  map.  This  one  we  naturally  termed  the 
Vallon  de  Tortorillas.  The  next  towards  the  west — the  Vallon 
de  Debris — leads  to  the  glacier  marked  F.  The  third,  still 
farther  to  the  west,  was  that  up  which  our  caravan  had  gone. 
I  called  this  the  Vallon  de  Carrel.  The  Great  Arenal  stretches 
along  the  base  of  the  ridges  that  divide  these  little  valleys.^  In 
the  vicinity  of  Tortorillas  its  soil  is  grassy,  and  affords  pasturage 
to  sheep  and  cattle;  but  vegetation  becomes  more  and  more 
sparse  as  one  proceeds  towards  the  west,  and  ultimately  it 
almost  entirely  disappears.  The  soil  in  the  centre  of  the  plain 
is  composed  of  fragments  of  lava — much  of  it  scoriaceous ;  they 
presently  become  smaller  and  more  equal  in  size,  and  on  the 
west  of  the  plain  the  surface  is  composed  of  what  can  only  be 
called  fine  sand,  which  drifts  in  this  direction.  This  is  partly 
volcanic  dust,  and  probably  is  partly  derived  from  attrition 
of  the  larger  fragments.  Much  of  the  matter  was  no  doubt 
ejected  by  Chimborazo,  but  it  is  certainly  to  some  extent  sup- 
plemented by  the  volcanic  dust  which  is  constantly  floating 
about  the  country,  and  is  borne  by  the  prevalent  winds  towards 
the  south-west. 

This  sandy  soil  was  very  loose,  and  toilsome  to  ascend  even 
upon  moderate  gradients.  Hence  I  was  surprised  that  our  caravan 
returned  soon  after  1  p.m.,  having  occupied  only  a  little  more 
than  three  hours  in  going  to  and  returning  from  the  second  camp. 
After  allowing  the  animals  a  rest,  they  were  reloaded  with  as 
much  as  was  good  for  them,  and  the  remainder  of  the  provisions 
and  stores  were  left  in  depot  at  the  entrance  of  the  Vallon  de 
Carrel.  At  this  point  I  must  stop  to  explain  more  particularly 
the  manner  in  which  it  was  proposed  to  conduct  our  operations. 

Neither  of  the  two  Carrels,  nor  I  myself,  had  ever  experi- 
enced the  least  symptom  of  mountain -sickness.      None  of  us, 

^  These  vallona  cannot  be  seen  in  the  view  facing  p.  24.     They  are  liidden  by 
the  ridge  that  stretches  across  the  engraving. 


44  TRA  VELS  AMONGST  THE  GREAT  ANDES.       chap.  hi. 

however,  prior  to  this  journey  had  been  16,000  feet  high;  and, 
probably,  had  never  sustained  so  low  a  pressure  as  17  inches. 
I  had  at  various  times  been  in  the  company  of  persons  who 
said  they  were  affected  by  '  rarefaction  of  the  air,'  and  who  were 
unable  to  proceed;  but  their  symptoms,  so  far  as  I  observed 
them,  might  have  been  produced  by  fatigue  and  unfamiliarity 
with  mountaineering,  and  were  not  of  the  more  acute  kind. 
Although  I  attached  little  importance  to  such  cases  as  had  come 
under  my  own  personal  obsei-vation,  I  had  never  felt  disposed  to 
question  the  reality  of  mountain -sickness;  and  on  the  contrary 
had  frequently  maintained  that  it  is  reasonable  to  expect  some 
effects  should  be  produced  upon  men  who  experience  much  lower 
atmospheric  pressures  than  those  to  which  they  are  accustomed ; 
and  that  it  is  much  more  remarkable  to  find  that,  apparently^ 
no  effects  of  a  detrimental  kind  are  caused  on  many  persons 
who  ascend  to  the  height  of  14-15,000  feet  (or,  say,  sustain  a 
pressure  of  seventeen  and  a  half  inches),  than  it  is  to  learn  that 
others  have  suffered  at  slightly  lower  pressures.  The  thing  that 
seemed  most  puzzling  was  that,  at  the  greatest  heights  I 
had  reached,  instead  of  appearing  to  suffer  any  injurious 
effects,  the  effects  seemed  positively  beneficial;  and  from  this  I 
thought  it  was  not  unlikely  that  we  should  be  able  to  reach 
much  more  considerable  heights,  and  to  sustain  considerably 
lower  pressures,  without  being  adversely  affected. 

Some  of  my  friends,  however,  who  had  been  as  high  as 
17-18,000  feet,  competent  mountaineers,  and  men  who  could 
speak  without  exaggeration,  told  me  that  they  had  not  been  at 
all  comfortable  at  such  elevations.  It  seemed  certain  that  sooner 
or  later  we  should  suffer  like  the  rest  of  the  world,  but  I  pro- 
posed to  put  off  the  evil  day  as  long  as  possible;  to  mount 
gradually  and  leisurely,  by  small  stages,  so  that  there  should  be 
no  abrupt  transition;  and  to  get  to  the  lowest  attainable  press- 
ures (the  greatest  heights)  by  the  simplest  means  that  could 
be  devised,  and  by  the  easiest  routes  that  could  be  found,  in 
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order  that  extreme  exertion  and  fatigue  should  take  no  part  in 
anything  that  might  happen.  This  will  explain  why  we  pro- 
ceeded so  deliberately.  Should  it  be  found  necessary,  I  was 
prepared  to  devote  the  whole  of  the  time  that  I  could  remain 
in  Ecuador  to  Chimborazo  alone.  I  did  not  see  fit  either  before 
our  departure  from  Europe,  or  at  any  period  of  the  journey,  to 
communicate  the  nature  of  my  objects  to  my  assist^ints,  or  what 
was  likely  to  befall  them.  At  starting,  they  were  only  aware 
that  we  should  proceed  to  South  America,  and  that  they  would 
be  employed  in  mountain  work,  at  great  elevations. 

As  it  would  be  impossible  to  retain  natives  at  our  higher 
camps,  and  we  ourselves  might  be  declined  at  them  by  Ixul 
weather  or  from  other  causes  even  for  weeks  at  a  time,  it  was 
necessary  to  be  well  provided  with  food;  and  as  it  could  not 
be  expected  that  we  should  be  able  to  obtain  on  the  spot  pro- 
visions which  would  keep  for  a  length  of  time,  I  concluded, 
before  leaving  Europe,  that  to  work  with  certainty  we  must 
make  ourselves  entirely  independent  of  the  resources  of  the 
country  in  the  matter  of  the  food  whicli  would  he  consumed  at 
the  greatest  heights.  A  large  quantity  of  the  most  portable  and 
most  condensed  provisions  accordingly  went  out  for  our  use.^ 

These  provisions  were  packed  in  boxes  measuring  28  J  x  11 J 
X  lOJ  inches,  weighing  about  72  lbs.  apiece.  Each  of  these  boxes 
contained  three  tin  cases,  measuring  9J  x  9  x  8|  inches,  and  each 
tin  case  held  food  for  four  men  for  one  day.  The  tins,  being 
thoroughly  soldered  down,  could  be  left  exposed  in  the  worst 
weather,  or  dipped  in  water  without  taking  harm.  Tlie  contents 
comprised  nearly  everything  that  was  recjuisite  except  water  and 
firing.      A   great   saving   of  time  was   effected   in   the   field    by 

^  By  persons  having  commercial  relations  with  Ecuador,  it  was  considered  vei-y 
absard  to  take  food  to  that  country.  I  was  told  before  departure  tliat  everything 
one  could  possibly  want  could  be  obtained  there.  It  is  indeed  true  that  nearly 
everything  may  be  obtained  in  Ecuador.  It  is  also  true  that  we  often  had  great 
difficulty  in  obtaining  anything.  My  surplus  stores  were  sold  to  advantage. 
Medicines  and  other  things  brought  high  prices. 
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arranging  the  food  in  this  manner,  and  it  relieved  me  from  the 
necessity  of  continual  calculations,  and  from  apprehensions  that 
some  of  the  minor  requisites  might  be  forgotten.^ 

For  a  thousand  feet  above  the  first  camp,  our  reladen  caravan 
progressed  at  a  fair  pace,  and  then  (pressure  being  about  17*250 
inches)  straggling  conmienced.  My  own  mide  reached  the  head 
of  the  vallon  (about  16,000  feet  above  the  sea)  without  shewing 
signs  of  exhaustion.  It  then  struck  work,  and  I  dismounted. 
So  far,  the  bed  of  the  vallon  was  loose,  sandy  soil,  with  little 
vegetation.  Our  course  then  turned  to  the  right,  that  is  towards 
the  east,  up  the  western  slopes  of  the  south-west  ridge  of  Chim- 
borazo,  and  led  by  steeper  gradients  over  firm  ground,  covered 

^  Each  tin  case  contained: — Ox -cheek,  2  lbs.;  Mutton,  2  lbs.;  Beef,  2  lbs.; 
Potted  ham,  one  tin ;  Liebig'a  extract,  2  ozs.,  in  tin ;  Preserved  soup,  2  pint  tins ; 
Cocoa  and  milk,  one  tin  ;  Condensed  milk,  one  tin  ;  Sugar,  4  ozs. ;  Mustard,  1  oz. ; 
Salt,  2  ozs. ;  Peppier,  1  oz. ;  Biscuits,  about  2  lbs.,  in  tin  ;  Lemonade  powder,  in  tin  ; 
Seidlitz  powders,  in  tin ;  3  pills ;  small  bottle  of  Chlorodyne ;  Black-currant  and 
cayenne  lozenges,  2  ozs.;  Muscatelles,  12  ozs.;  Tea,  8  ozs.  These  quantities  were 
found  sufficient,  or  more  than  enough,  with  the  exception  of  sugar.  Irrespective  of 
things  which  were  bought  already  tinned,  more  than  2000  tins  were  soldered  down. 

The  interstices  between  the  circular  tins  were  filled  in  with  candles,  in  tin  tubes, 
and  the  smaller  spaces  were  taken  up  with  bead-necklaces  and  various  articles  for 
presents,  and  the  whole  contents  were  jammed  tight  with  cotton  wool,  tow  and 
paper.  Mustard,  pepper,  salt  and  other  small  articles  were  taken  in  glass  bottles 
fitted  into  tin  tubes.  All  the  glass  bottles  were  subsequently  used  for  the  preserva- 
tion of  natural  history  specimens.  There  was  no  waste,  and,  in  consequence  of  the 
care  which  was  taken  in  i>acking,  not  a  single  bottle  was  broken,  and  nothing 
whatever  was  spoiled  or  even  injured  by  damp. 

The  boxes  were  of  the  best  deal,  planed  smooth,  with  rounded  edges  and  comers, 
and  were  double-varnished.  The  lids  were  screwed  down,  and  the  screws  worked 
into  metal  cups,  so  that  the  lids  should  not  be  overscrewed.  Many  of  these  cases 
came  back  in  serviceable  condition. 

Except  when  installed  at  great  heights,  the  food  that  was  arranged  in  this 
manner  was  treated  as  reserved  stock.  At  Guaranda,  and  other  places  where  they 
could  be  obtained,  we  laid  in  fresh  provisions. 

A  list  of  the  rest  of  the  outfit  will  be  found  in  Hints  to  Travellers^  fifth  edition, 
pp.  284-288.  The  preparation  of  it  occupied  almost  as  much  time  as  the  per- 
formance of  the  journey. 
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with  shattered  blocks  of  lava  fallen  from  the  arStc  above.*  I 
patted  and  coaxed  my  animal  on  for  a  few  yards,  and  then  it 
stopped  again.  It  clearly  found  difficulty  in  supporting  its  own 
weight.  By  continued  encouragement,  it  was  induced  to  advance 
a  few  steps  at  a  time ;  but  the  halts  became  more  frequent,  and, 
impatient  of  delay,  I  pushed  on,  and  left  it  to  pursue  its  course  by 
itself.  Looking  back,  to  see  how  the  rest  were  progressing,  I 
found  that  they  were  scattered  over  about  half-a-mile,  and  that 
all  the  animals  were  in  difficulties,  though  none  carried  more 
than  one  hundred  and  sixty  pounds. 

Carrel  had  selected  a  position  for  the  second  camp  with  much 
judgment,  at  the  foot  of  a  wall  of  lava,  wliich  perfectly  protected 
the  tent  on  one  side.  The  place  was  easy  of  access,  and  the 
highest  point,  to  which  mules  could  be  taken;  with  snow -beds 
in  its  vicinity  that  would  yield  water,  and  ground  roimd  about 
it  upon  which  we  could  exercise.  The  baggage  animals  struggled 
upwards  one  by  one,  and  by  5.30  p.m.  all  had  arrived.^  The 
barometer  stood  at  this  place  at  sixteen  inches  and  a  half. 

"VVe  were  all  in  high  spirits.  The  weather  had  been  fine,  and 
the  move  had  been  successfully  effected.     It  was  arranged  that 

one  of  the  arrieros,  F by  name,  should  sleep  at  Tortorillas, 

and  come  up  daily  to  learn  what  was  needed ;  and  all  the  rest  of 
the  troop  were  sent  back  to  Guaranda.  They  left  us  very  gladly ; 
for  although  we  had  succeeded  in  establishing  our  camp  at  the 
selected  spot,  it  had  only  been  done  by  great  exertions  on  the 
part  of  my  people  and  tlieir  beasts.  The  mules  were  forced  up 
to  the  last  yard  they  could  go,  and  staggering  under  their  burdens 
(which  were  scarcely  more  than  half  the  weight  they  were  accus- 
tomed to  carry),  stopped  repeatedly,  and  by  their  trembling, 
falling  on  their  knees,  and  by  their  general  behaviour,  shewed 

^  Upon  any  mule  pass  in  the  Alps,  this  would  have  been  considered  quite 
ordinary,  and  easy  ground. 

^  Tlie  average  time  they  took  in  coming  from  the  first  to  the  second  camp  was 
two  hours. 
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We  were  feverish,  had  intense  headaches,  and  were  unable  to 
satisfy  our  desire  for  air,  except  by  breathing  with  open  mouths. 
This  naturally  parched  the  throat,  and  produced  a  craving  for 
drink,  which  we  were  unable  to  satisfy, — partly  from  the  difl&culty 
in  obtaining  it,  and  partly  from  trouble  in  swallowing  it.  When 
we  got  enough,  we  could  only  sip,  and  not  to  save  our  lives  could 
we  have  taken  a  quarter  of  a  pint  at  a  draught.  Before  a  mouth- 
ful was  down,  we  were  obliged  to  breathe  and  gasp  again,  until 
our  throats  were  as  dry  as  ever.  Besides  having  our  normal  rate 
of  breathing  largely  accelerated,  we  found  it  impossible  to  sustain 
life  without  every  now  and  then  giving  spasmodic  gulps,  just 
like  fishes  when  taken  out  of  water.  Of  course  there  was  no 
inclination  to  eat ;  but  we  wished  to  smoke,  and  found  that  our 
pipes  almost  refused  to  burn,  for  they,  like  ourselves,  wanted 
more  oxygen. 

This  condition  of  affairs  lasted  all  night,  and  all  the  next  day, 
and  I  then  managed  to  pluck  up  spirit  enough  to  get  out  some 
chlorate  of  potash,  which  by  the  advice  of  Dr.  W.  Marcet,  had 
been  brought  in  case  of  need.  Chlorate  of  potash  was,  I  believe, 
first  used  in  mountain  travel  by  Dr.  Henderson,  in  the  Karakorum 
range,  and  it  was  subsequently  employed  on  Sir  Douglas  Forsyth's 
Mission  to  Yarkund  in  1873-4,  apparently  with  good  effect.^ 
Before  my  departure,  Dr.  Marcet  (with  whom  I  had  been  in  com- 
munication) urged  me  to  experiment,  with  a  view  of  confirming 

^  The  surgeon  to  this  expedition  states  that  he  distributed  little  bottles  of  it 
amongst  the  members  of  the  embassy,  and  says  that,  from  his  own  experience,  he 
*'can  testify  to  its  value  in  mitigating  the  distressing  symptoms  produced  by  a 
continued  deprivation  of  the  natural  quantity  of  oxygen  in  the  atmosphere.  The 
large  proportion  of  oxygen  contained  in  the  salt  probably  supplies  to  the  blood 
what  in  these  regions  it  fails  to  derive  from  the  air,  and  thus  restores  through 
the  stomach  what  the  lungs  lose.  Whatever  the  explanation  of  its  action,  however, 
there  is  no  doubt  of  its  efficacy  in  relieving  the  dreadful  nausea  and  headache 
produced  by  the  circulation  of  an  inefficiently  oxygenated  blood." — Kashmir  and 
Kashgar,  by  H.  W.  Bellew,  C.S.I. 

I  have  been  informed  by  members  of  this  expedition  that  they  ate,  or  munched, 
dry  chlorate  of  potash. 

H 
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these  experiences.  Ten  grains  to  a  wine  glass  of  water  was 
the  proportion  he  recommended, — the  dose  to  be  repeated  every 
two  or  three  hours,  if  necessary.  It  appeared  to  me  to  operate 
beneficially,  though  it  must  be  admitted  that  it  was  not  easy  to 
determine,  as  one  might  have  recovered  just  as  well  without 
taking  it  at  all.  At  all  events,  after  taking  it,  the  intensity  of 
the  symptoms  diminished,  there  were  fewer  gaspings,  and  in  some 
degree  a  feeling  of  relief. 

Louis  Carrel  also  submitted  himself  to  experiment,  and  seemed 
to  derive  benefit;  but  Jean-Antoine  sturdily  refused  to  take  any 
'doctor's  stuff,*  which  he  regarded  as  an  insult  to  intelligence. 
For  all  human  ills,  for  every  complaint,  from  dysentery  to  want 
of  air,  there  was,  in  his  opinion,  but  one  remedy ;  and  that  was 
Wine;  most  efficacious  always  if  taken  hot,  more  especially  if 
a  little  spice  and  sugar  were  added  to  it. 

The  stories  that  he  related  respecting  the  virtues  of  Red  wine 
would  be  enough  to  fill  a  book.  The  wine  must  be  Eed — 
"  White  wine,"  he  used  to  say  dogmatically,  "  is  bad,  it  cuts  the 
legs."  Most  of  these  legends  I  cannot  remember,  but  there  was 
one  which  it  was  impossible  to  forget,  commencing  thus.  "Red 
wine  when  heated  and  beaten  up  with  raw  eggs  is  good  for 
many  complaints — particularly  at  the  Eve  of  St.  John,  when  the 
moon  is  at  the  full,  for  women  who  are  in  the  family  way ;  pro- 
vided it  is  drunk  whilst  looking  over  the  left  shoulder,  and" — I 
never  heard  the  end  of  that  story,  because  I  laughed  too  soon. 

His  opinions  upon  things  in  general  were  often  very  original, 
and  I  learned  much  whilst  in  his  company;  amongst  the  rest, 
that,  for  the  cure  of  headache,  nothing  better  can  be  mentioned 
than  keeping  the  head  vjarm  and  the  feet  cold.  It  is  only  fair 
to  say  that  he  practised  what  he  preached.  I  can  rememter  no 
more  curious  sight  than  that  of  this  middle-aged  man,  lying 
nearly  obscured  under  a  pile  of  ponchos,  with  his  head  bound  up 
in  a  wonderful  aiTangement  of  handkercliiefs,  vainly  attempting 
to  smoke  a  short  pipe  whilst  gasping  like  a  choking  cod-fish, 
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his  naked  feet  sticking  out  from  underneath  his  blankets  when 
the  temperature  in  the  tent  was  nmch  below  the  freezing-point. 

Strange  to  relate,  Mr.  Perring  did  not  appear  to  l>e  affected  at 
all.  Except  for  him  we  should  have  fared  badly.  He  kept  the 
fire  going  —  no  easy  task,  for  the  fire  appeared  to  suffer  from 
the  want  of  air  just  like  ourselves,  and  required  such  incessant 
blowing  that  I  shall  consider  for  the  future  a  pair  of  bellows  an 
indispensable  item  in  a  mountaineer's  equipment.  Mr.  Perring 
behaved  on  this  occasion  in  an  exemplary  manner.  He  melted 
snow,  and  brought  us  drink,  and  attended  to  our  wants  in  general, 
and  did  not  seem  any  worse  at  the  second  camp  than  at  Guaranda. 
Yet  he  was  a  rather  debilitated  man,  and  was  distinctly  less 
robust  than  ourselves.  He  could  scarcely  walk  on  a  flat  road 
without  desiring  to  sit  down,  or  traverae  a  hundred  yards  on  a 
mountain  side  without  being  obliged  to  rest. 

It  is  natural  to  enquire  how  can  one  account  for  this  man  of 
enfeebled  constitution  being  unaffected,  when  three  others,  who 
were  all  more  or  less  accustomed  to  high  elevations  (low  press- 
ures) were  rendered,  for  a  time,  completely  incapable  ?  It  seems 
possible  to  afford  a  tolerably  adequate  explanation,  but  it  is  better 
to  reserve  all  comments  upon  our  experiences  until  the  conclusion 
of  the  journey,  and  to  proceed  now  with  the  narrative. 

I  was  taken  aback  at  this  early  admonition,  for  I  expected 
to  have  been  able  to  sustain  a  lower  pressure  without  being 
adversely  affected.  Our  symptoms  did  not  differ  in  any  material 
point  from  those  which  have  already  been  recorded  by  persons 
deserving  of  credence,  and,  so  far,  the  experience  was  not  un- 
expected; but  they  appeared  earlier  than  was  anticipated,  and, 
when  I  got  into  a  condition  to  think,  I  was  greatly  surprised  at 
the  suddenness  with  which  we  were  overtaken,  and  at  the  fact 
that  we  succumbed  nearly  simultaneously.  It  is  scarcely  ex- 
aggeration to  say  that  in  one  hour  we  were  all  right,  and  that 
in  the  next  we  were  all  wrong.  Two  out  of  the  three  had  already 
visited  the  place  without  being  attacked. 
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The  symptoms  come  under  the  three  heads,  headache,  dis- 
turhance  of  the  natural  manner  of  respiration,  and  feverishness. 
Headache  with  all  three  of  us  was  intense,  and  rendered  us  almost 
frantic  or  crazy.  Before  6  p.m.  on  Dec.  27,  we  had,  I  believe, 
been  entirely  free  from  headache  in  Ecuador.  My  own  continued 
acute  until  the  30th,  and  then  it  disappeared  gradually.  With 
Louis  it  did  not  last  quite  so  long,  and  Jean-Antoine  got  better 
sooner  than  his  cousin.  When  it  was  at  its  maximum  we  all 
seemed  to  be  about  equally  afflicted.  The  interference  with  our 
natural  manner  of  respiration  was  even  more  troublesome.  At 
6  p.m.  we  could  move  about,  talk,  or  eat  and  drink  freely,  while 
at  8  p.m.  and  throughout  the  night  of  the  27th,  eating  would 
have  been  impossible,  and  to  talk  or  drink  was  difficult.  We 
could  only  gasp  ejaculations,  or  a  few  words  at  a  time,  and  efforts 
at  conversation  were  cut  short  by  irrepressible,  spasmodic  gulps ; 
while,  during  the  whole  time,  respiration  was  effected  through 
open  mouths,  the  ordinary  amount  of  air  taken  in  through  the 
nostrils  being  found  inadequate.  We  were  all  feverish,  but  no 
observations  were  made  until  1  p.m.  on  the  28th,  when  my  own 
temperature  was  found  to  be  100°*4  Faht.^  It  was  no  doubt 
considerably  higher  in  the  previous  night.^  On  this  head,  nothing 
can  be  said  in  regard  to  the  Carrels;  for,  though  they  spoke  of 
feverishness,  they  positively  declined  both  then  and  at  all  times 
to  have  their  temperatures  taken. 

It  will  be  understood  from  what  has  just  been  said  that  our 
*  incapacity'  was  neither  due  to  exhaustion  or  to  deficiency  of 
bodily  strength,  nor  was  owing  to  inability  to  cope  with  mount- 
aineering difficulties  or  to  weakness  from  want  of  food,^  but  was 
caused  by  the  whole  of  our  attention  being  taken  up  in  efforts  to 

*  See  Appendix  F  for  the  manner  of  observation.  At  Guaranda  on  Dec.  23  my 
temperature  was  98"* 2;  and  at  10.30  a.m.  on  the  27th  it  was  98*"  4. 

'  This  was  a  cold  night.  The  minimum  thermometer  was  fixed  in  position 
before  we  were  incapacitated,  and  so  I  know  that  temperature  on  the  night  of  the 
27th  again  fell  to  21''  Faht. 

'  The  attack  immediately  followed  a  meal. 
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get  air;  and  my  two  assistants,  spontaneously  and  without  any 
questioning  or  prompting  on  my  part,  attributed  the  condition  in 
which  we  found  ourselves  to  the  '  rarity  of  the  air '  at  our  second 
camp.  There  is  evidence  of  my  own  inability  to  perform  my 
regular  work  in  the  blanks  in  my  journals  at  this  date,  and 
further  evidence  of  the  reality  of  the  attack  in  the  fact  that  we 
could  not  smoke.  Two  out  of  the  three  were  habitual  consumers 
of  tobacco,  and  had  become  slaves  to  this  vice  to  such  an  extent 
that  they  smoked  conscientiously  upon  every  opportunity.  Wlien 
such  persons  put  aside  their  beloved  pipes  there  is  certainly  some- 
thing wrong.  All  tliree  found  smoking  too  laborious,  and  ceased 
their  efforts  in  a  sort  of  despair.  But  it  should  not  be  understood, 
from  anything  which  may  have  been  said,  that  I  discussed  the 
subject  with  the  Carrels,  for  I  considered  it  best  to  leave  them  in 
ignorance  of  the  fact  that  they  were  the  subjects  of  a  scientific 
enquiry. 

There  was  a  perceptible  improvement  in  their  condition  on 
the  night  of  Dec.  28,  though  little  in  my  own.  On  the  29th  they 
were  eager  to  be  off  exploring,  and  I  sent  them  away  at  7.50  a.m., 
instructing  them  to  continue  the  ascent  of  the  south-west  ridge; 
to  look  out  for  a  higher  camping-place ;  and  not  to  endeavour  to 
reach  a  great  elevation.  Owing  to  my  lifeless  condition,  I  should 
only  have  hampered  their  movements  by  accompanying  them, 
and  while  they  were  away  I  turned  my  attention  again  to  the 
barometers. 

The  two  mercurial  barometers  arrived  safely  at  the  second 
camp.  One  of  them  (No.  550)  was  stowed  away  in  a  cleft  in  the 
rocks,  and  the  other  (No.  558)  was  alone  used  on  Chimborazo. 
It  may  be  of  some  service  to  travellers  to  mention  the  precautions 
which  were  taken  in  regard  to  these  instruments. 

There  are  two  principal  reasons  why  so  many  mercurial  baro- 
meters are  broken  in  the  field.  1.  Because  they  are  insufficiently 
protected  when  in  transit ;  and  2.  because  a  bad  method  of  sus- 
pension is  employed  when  they  are  being  observed.     Mountain 
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barometers  are  usually  sent  out  by  their  makers  in  a  ziuc-lined 
leather  case  (similar  to  that  shewn  in  the  annexed  figure),  and 
are  carried  slung  by  straps  across  the  shoulder,  the  large  ends 
uppermost,  —  that  is  to  say, 
witli  cisterns  reversed.  These 
cases  may  give  enough  protec- 
tion if  the  instruments  are 
carried  along  a  road,  or  over 
easy  ground,  but  they  do  not 
afford  sufficient  to  withstand 
the  shocks,  jolts,  and  accidents 
of  travel.  Sometimes  the  case 
is  actually  crushed  in  upon  the 
tube,  and  in  other  instances  the 
tube  is  broken  by  concussion, 
although  the  case  may  not  be 
injured.  Each  of  the  ordinary 
cases  of  my  barometers  was 
again  enclosed  in  a  wooden 
box,  with  deal  sides  and  oak 
ends,  and  was  padded  all  round 
with  a  quantity  of  tow  to 
deaden  concussion.  They  were 
always  carried  on  the  back, 
upright,  with  tlie  large  ends 
uppermost,  and  were  kept  in 
position  by  knapsack  straps. 
Althougli  they  were  treated 
with  the  utmost  care,  they 
had  to  sustain  many  accidental 
knocks    and    jars,  and    upon 

several  occasions  Jean-Antoine  had  to  hastily  throw  liimself  off 
his  beast,  as  best  he  could,  to  avoid  au  utter  smash.' 

'  Each  barometer  in  its  cue,  aa  supplied  tiy  the  maker,  weighed  6  lbs.     Each 
additional  woodon  cose  weighed  SJ  lbs.  more. 
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The  stand  usually  supplied  by  instrument  makers  (see  Fio.  1) 
is  one  of  the  worst  that  can  be  devised  for  use  out  of  doors.  It  is 
bad  because  the  base  (D  E  f)  of  the  pyramid  formed  by  the  tripod 
is  not  large  enough  in  proportion  to  its  height ;  because  the  point 
of  suspension  (a)  of  the  barometer  (bc)  is  much  too  low ;  because 
the  legs  (a  d,  a  e,  a  f)  of  the  tripod  are  fixed  in  a  rigid  position, 
and  cannot  be  set  in  or  out  to  accommodate  the  irregularities  of 
the  ground ;  and  upon  snow  it  is  nearly  useless  because  these  thin 
metal  legs  sink  in  to  or  beyond  the  cistern  (c)  before  a  sufficient 
foundation  can  be  obtained.  A  moderate  breeze  puts  the  baro- 
meter in  movement  (though  it  should  be  perfectly  at  rest  for  a 
good  observation)  and  a  slight  knock  may  make  it  oscillate  from 
G  to  H.  If  the  cistern  should  swing  as  far  as  x  the  stand  will 
overturn,  and  the  barometer  almost  certainly  will  be  destroyed. 


PIG.   I. 


PIG.   2. 


I  discarded  the  usual  method  of  suspension,  and  hung  the 
barometers  from  the  stands  belonging  to  the  theodolite  (AJKL, 
Fig.  2).  The  stability  of  these  stands  is  infinitely  greater  than 
that  of  the  form  usually  employed ;  their  legs  can  be  set  in  and 
out  to  meet  the  requirements  of  each  occasion ;  and,  when  hung 
in  the  manner  shewn  in  the  diagram,  barometers  have  little  tend- 
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ency  to  swing  to  and  fro.  No  shock  that  is  likely  to  occur  will 
make  the  cisterns  move  from  M  to  N — though,  if  they  did  so, 
the  stands  would  not  be  overturned.  The  actual  method  of 
suspension  at  A,  Fio.  2,  is 
a  device  of  my  own,  and  is 
shewn  in  the  accompanying 
engraving,  which  renders 
description  unnecessary.  To 
set  out  a  theodolite  stand 
and  hang  a  barometer  in 
position  upon  this  catch  is 
an  affair  of  a  few  seconds, 
while  if  the  ordinary  stand 
is  employed  minutes  are 
occupied  in  the  operation. 

The  mercurial  barometer 
read  16476  inches  at  11 
a.m.  on    Dec.    28,  16-488 
inches    on    the   29th,  and 
16480  on  the  30th.     Mr. 
Chambers,    at    Guayaquil, 
made   simultaneous   obser- 
vations on  the  28th  and  29th,  and  found  no  change  in  pressure 
on  the  latter  day.     But  wliile  the  mercurials  were  demonstrating 
the  remarkable  stability  of  the  barometer  in  Ecuador  the  aneroids 
showed  lower  pressures  on  each  successive  day. 


Second  Camp  . 

Merc.  Bar.  No.  558  (corrected)    16'476 

16^88 

16-4 

do.        No.  551  (     do.      )    29'910 

29-SlO 

Second  Camp  . 

Means  of  sin  Aneroids     .         .     15'fl43 

15611 

15'i 

Do. 

Errors  of  means  of  Aneroid;    .    -O'SSS 

-0-877  ■ 

-0- 

Do. 

Aneroid  F      .         .         .         .     15-300 

15-300 

15-2 

Do. 

Error  of  Aneroid  F          .         .    -TITS 

-1-188 

-1- 
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At  the  last  reference  to  Aneroid  f  (p.  38)  its  eiror  amounted 
to  —  I'OSO  of  an  inch.  At  the  fii-st  camp  on  Chimborazo  it  was 
increased  to  — 1*152  of  an  inch,  and  from  the  above  record  it  will 
be  seen  that  it  still  augmented  daily. 

Thus,  while  the  mercurial  barometer  shewed  a  slight  increase 
in  pressure,  the  whole  of  the  aneroids,  on  the  other  hand,  indicated 
pressure  diminishing}  If  I  had  depended  upon  the  latter  instru- 
ments, atmospheric  pressure  in  Ecuador,  instead  of  appearing,  as 
it  is,  remarkably  steady,^  would  have  seemed  liable  to  large  fluc- 
tuations, and  very  erroneous  suppositions  might  have  been  based 
upon  these  observations ;  or  if  the  altitude  of  the  second  camp  had 
been  deduced  from  the  means  of  the  six  aneroids  it  would  have 
come  out  about  1500  feet  too  high,  through  adopting  a  pressure 
for  the  upper  station  nine-tenths  of  an  inch  lower  than  the  truth. 

The  behaviour  of  these  aneroids  was  so  anomalous  and  per- 
plexing that  I  felt  greatly  inclined  to  read  them  no  more;  and 
it  was  only  the  apprehension  of  disaster  to  the  mercurials  that 
induced  me  to  continue  to  occupy  my  time  in  recording  obser- 
vations which  appeared  perfectly  worthless.  From  subsequent 
experiments  in  the  workshop^  it  has  been  found  that  their  be- 
haviour is  neither  exceptional  nor  unintelligible ;  but  when  we 
were  upon  Chimborazo  it  puzzled  me  exceedingly,  and  I  rushed 
to  the  conclusion  that  I  had  not  been  well  served,  and  that  my 
aneroids  were  emphatically  a  bad  lot. 

Our  camp  was  situated  on  the  southern  side  of  a  rather  con- 
spicuous gap  in  the  ridge,  and  a  large  rectangular  mass  of  lava 
against  which  the  tent  was  placed  made. a  good  landmark,  which 
was  rendered  still  more  apparent  by  one  of  our  long  poles  that 
was  fixed  up  as  a  signal.  Below  us,  our  ridge  spread  out  con- 
siderably as  it  approached  the  Arenal,  and  above  us  it  led  for  a 
long  distance  towards  the  western  dome. 

On  our  right  or  east,  looking  towards  the  summits,  there  was 

*  See  How  to  use  the  Aneroid  Barometer ^  p.  35,  §  40.         *  See  Appendix  B. 
'  How  to  use  the  Aneroid  Baromrtery  pp.   15-34. 
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a  basin  occupied  by  a  glacier  (the  Glacier  de  Debris,  about  which 
I  shall  speak  more  particularly  presently)  terminating  in  a  vallon 
leading  down  to  the  Arenal.  On  the  farther  or  eastern  side  of 
this  glacier  there  was  another  ridge  that  carried,  opposite  to  our 
camp,  a  rather  prominent  secondary  peak,  which  we  dubbed — 
from  its  situation  and  from  a  fancied  resemblance  to  the  Mont 
Blanc  aiguille — the  Aiguille  du  Midi.  This,  and  another  smaller 
one  that  we  called  the  Aiguille  du  G^nt,  being  higher  than  our 
station,  shut  out  much  of  the  vista  to  the  east.  The  ridge  of 
which  they  formed  part  did  not  extend  to  so  great  a  height  as 
our  own.  It  became  lost  amid  the  snow  and  scattered  rocks 
shewn  upon  the  right  of  the  view  facing  p.  24,  and  over  its  higher 
extremity,  in  the  early  morning,  we  could  occasionally  see  some 
of  the  tumultuous  glacier  which  covers  a  great  part  of  the  eastern 
side  of  Chimborazo,  with  its  numerous  crevasses  and  gigantic 
schrunds.  Over  these  slopes  and  schrunds  clouds  gathered  cease- 
lessly, tantalizing  us  when  they  were  whirled  aloft  and  torn  into 
shreds,  only  to  be  replaced  in  a  few  seconds  by  equally  impene- 
trable mists  manufactured  from  invisible  vapours. 

On  the  left  or  west  of  our  ridge  there  was  the  Vallon  de 
Carrel,  up  which  we  had  come ;  and  at  the  head  of  this  there  was 
glacier  E  (Glacier  de  Thielmann)  of  my  map,  that  has  its  origin 
in  the  crown  of  the  western  dome.  The  farther  or  northern  side 
of  this  glacier  was  bounded  by  a  long  and  serrated  ridge  which 
terminated  the  view  in  that  direction. 

Above  the  camp,  rising  500  feet  higher  at  an  angle  of  about 
35°,  our  ridge  was  covered  with  disintegrated  lava  mingled  with 
patches  of  sand;  a  stony  waste,  easy  enough  to  traverse, —  Mr. 
Perring,  indeed,  could  ascend  or  descend  it  by  himself.  Up  to 
this  elevation  (nearly  17,200  feet)  Chimborazo  could  be  ascended 
in  the  month  of  January  without  touching  snow !  The  crest  or 
arite  of  the  ridge  then  rose  for  some  distance  at  a  less  abrupt 
angle,  and  was  occupied  by  jagged  blocks  or  pinnacles  of  lava 
which  concealed  its  continuation  in  the  rear.     Except  by  looking 
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at  the  ridge  in  fiill  front  from  Guaranda,  I  did  not  know  what 
was  behind.  The  Carrels  had  disappeared  amongst  the  craggy  lavas, 
and  as  I  had  selected  this  as  the  line  of  ascent,  and  could  not  see 
a  practicable  route  either  to  the  right  or  left,  I  awaited  the  return 
of  my  assistants  with  some  anxiety.  Night  had  almost  set  in 
before  they  were  descried  coming  down  the  slope  that  rose  from 
the  camp,  and  it  was  quite  dark  when  they  arrived  at  the  tent, 
almost  breathless,  scarcely  able  to  keep  on  their  legs,  staggering 
under  their  own  weight !  They  threw  themselves  down  and  went 
to  sleep  without  either  eating  or  drinking,  and  I  did  not  hear 
their  report  until  the  next  day. 

Misled  by  the  time  that  had  been  occupied,  they  believed 
they  had  reached  a  very  great  height.  [  I  found  subsequently 
that  they  had  got  to  about  19,300  feet  above  the  sea,]  "The 
thing  is  certain,"  said  Jean-Antoine  joyously,  by  which  he  meant 
Chimborazo  could  be  ascended.  However  that  might  l)e,  their 
condition,  and  the  length  of  time  they  had  been  absent,  led  me 
to  the  conclusion  that  our  present  location  was  not  high  enough 
as  a  starting-point,  and  that  another  move  upwards  must  be 
made,  though  they  said  that  there  was  no  otlier  place  at  which 
we  could  properly  encamp. 

On  the  morning  of  the  30th  Jean-Antoine  was  crippled  by 
inflammation  of  the  eyes,  and  had  to  submit  to  l)e  doctored  with 
a  solution  of  sulphate  of  zinc,  but  his  cousin  was  sufficiently  re- 
vived in  the  afternoon  to  be  sent  with  Perring  down  to  the  depot 
to  fetch  the  tent  which  was  to  be  advanced  to  the  third  camp. 
They  returned  at  nightfall,  having  found  it  as  much  as  they  could 
carry,  though  it  weighed  only  35  lbs.,  a  load  which  the  athletic 
Louis  would  have  thought  a  trifle  at  lower  elevations  (higher  press- 
ures).    The  minimum  at  our  camp  this  night  was  20°*  5  Faht. 

On  the  31st,  the  Carrels  and  I  (each  carrying  a  few  small 
things)  went  up  the  ridge  to  select  a  camping-place ;  and,  findmg 
that  no  protection  could  be  obtained  at  a  higher  point,  decided 
to  plant  ourselves  amongst  the  broken  lava,  close  to  the  crest 
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of  the  ridge,  on  its  eastern  side,  at  a  height  of  17,285  feet  {mere, 
bar.  at  1  p.m.  read  16081  inches).  The  position  was  a  liad  and 
exposed  one,  and  it  was  a  tTOublesome  matter  to  clear  space  sxiffi- 
cient  even  for  our  small  tent.  That  done,  we  returned  to  the 
second  camp,  and  shortly  afterwards  our  arriero -courier  arrived, 
convoying  three  Indians  who  had  been  sent  by  the  anthorities 


give  mem  a  iiiiie  connueuce,  tney 

THUD  CAMP  ON  CMIMBOItAZO.  J  ..     1         1  1 

were  at   once  despatched,  under 
the  care  of  the  Carrels,  carrying  baggage  to  the  third  camp. 

The  arriero  (F )  also  brought  intelligence  tliat  the  depot 

had  been  broken  into  and  robI»ed,  and  I  accordingly  sent  him 
back  to  watch  the  stores,  and  PeiTing  to  Gxiaranda,  with  a  written 
request  to  the  Jefo-politico  to  supply  a  guard  for  the  baggage 
so  long  as  we  remained  on  the  mountain.     When  the  Indians 
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returned  at  the  end  of  the  afternoon  particular  pains  were  taken 
to  keep  them  in  a  good  humour.  They  were  well  fed  and  petted, 
provided  with  wraps,  had  shelter  rigged  up  for  them,  antl  a  good 
fire  made.  Yet  I  fully  expected  they  would  desert  us,  and  was 
quite  surprised  in  the  morning  to  find  that  they  were  remaining. 
The  minimum  temperature  in  this  night  was  again  20°  5  Faht. 

It  will  be  inferred  from  the  last  paragraphs  that  we  were 
now  in  a  somewhat  better  condition.  The  more  disagreeable 
symptoms  of  our  mountain -sickness  had  disappeared,  the  gasp- 
ings  had  ceased,  and  headache  had  nearly  gone.  Still,  although 
improving,  we  found  ourselves  comparatively  lifeless  and  feeble, 
with  a  strong  disposition  to  sit  down  when  we  ought  to  have 
been  moving,  and  there  was  plenty  at  that  time  to  keep  us  moving 
— mainly  owing  to  the  unpleasant  discovery  that  some  of  our 
tinned  meat  had  gone  bad. 

I  had  invested  in  a  quantity  of  ox -cheek,  and  one  tin  of  it 
had  been  placed  in  each  case.  Upon  opening  the  very  first  case 
it  was  noticed  that  the  ends  of  the  ox -cheek  tin  were  convex, 
and  knowing  what  this  meant,  I  had  it  thrown  away  at  once. 
With  one  after  another  we  found  the  same  and  acted  similarly ; 
but  at  last,  upon  opening  another  case,  a  most  appalling  stench 
rushed  out,  and  we  found  that  the  ox-cheek  had  burst  its  bonds, 
and  had  not  only  become  putrid  itself,  but  had  corroded  the  other 
tins  and  ruined  almost  the  whole  of  the  food  in  the  case.  It 
then  became  necessary  to  examine  each  case  seriatim,  to  know 
exactly  how  we  were  off  for  food,  and  the  end  of  the  matter  was 
we  found  ourselves  obliged  to  hurl  over  the  cliffs  a  mass  of  pro- 
visions which  had  cost  endless  trouble  to  prepare.^ 

^  I  promised  the  manufacturer  of  that  horrible  stuff  an  advertisement  u^ion 
my  return,  but  I  am  deprived  of  the  pleasure  of  fulfil  ling  my  promise.  I  am 
advised  that  it  might  be  considered  libellous  to  publish  the  name  of  a  person 
who  has  sold  putrid  meat,  and  I  much  regret  that  it  cannot  be  given  the  publicity 
that  he  deserves.  He  caused  much  loss  and  severe  labour.  The  whole  of  the 
provision  cases  had  to  be  opened  and  his  goods  ejected.  In  instances  where  the 
ox -check  had  burst,   its  stench  rendered  it  necessary  to  scrape  and  cleanse  all 
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On  January  1,  1880,  leaving   the   Carrels  to  continue   this 

repulsive  work,  I  went  down  to  inspect  the  dep&t,  where  F 

was  remaining  as  watchman,  and  took  the  three  Indians  to  col- 
lect firewood,  as  our  stock  was  getting  low.  The  majority  of 
the  boxes  were  too  solid  to  be  broken  open,  and  pilfering  I  found 
had  been  confined  to  a  wine  case  (from  which  six  bottles  were 
abstracted)  and  to  a  flimsy  trunk  belonging  to  Perring.  Having 
despatched  the  Indians  upwards  with  their  loads  of  wood,  I  fol- 
lowed them  leisurely,  searching  in  the  Vallon  de  Carrel  for  treas- 
ures that  had  no  attractions  for  the  authorities  at  Guaranda.^ 
The  Indians  saw  their  opportunity,  and  upon  return  to  camp 
I  discovered  that  they  had  dropped  their  loads  and  brought  up 
no  wood  whatever;  and,  having  stealthily  picked  up  their  little 
bundles  of  belongings  under  the  very  noses  of  the  Cancels,  had 
vanished,  like  the  others. 

The  labour  of  porterage  was  again  thrown  upon  Jean-Antoine 
and  Louis,  who  bore  their  burdens  cheerfully,  and  started  off  at 
an  early  hour  on  Jan.  2  with  a  couple  of  loads  to  the  third 
camp.  About  10  a.m.  Perring  made  his  appearance,  accompanied 
by  two  persons  in  uniform,  carrying  rifles,  and  a  muleteer  and 
boy  with  a  load  of  wood.     I  recognised  *the  guard,*  but  desired 

the  other  packages  in  the  ease  several  times  with  soap  and  water,  and  to  rub 
them  bright  with  sand,  before  we  cotdd  venture  to  open  them.  When  opened, 
we  found  that  the  stench  had  often  penetrated  the  joints  of  the  tins,  and  rendered 
their  contents  unfit  for  consumption.  The  worst  part  of  the  business,  however, 
was  the  i>rejudice  that  it  caused  against  the  rest  of  the  tinned  food,  all  of  which 
was  found  to  be  unexceptionable,  unless  it  had  been  defiled  by  the  ox -cheek. 
Some  of  my  followers  flatly  refused  to  touch  any  of  it. 

Messrs.  Crosse  and  Blackwell  did  7wt  supply  the  ox -cheek  and  did  supply 
some  of  the  rest ;  and,  as  one  would  expect,  their  goods  were  found  satisfactory. 
Their  preserved  soups,  in  particular,  were  excellent  for  our  purposes. 

^  In  this  vallon  I  found  roches  vtouioniUcs  several  miles  lower  than  the  existing 
Glacier  de  Thielmann ;  and  I  obtained  in  it  most  of  the  insects  and  plants  which 
are  enumerated  in  Chapters  Y.  and  XVIII.  At  a  little  less  than  15,000  feet 
above  the  sea  I  found  a  solitary  fern  {Polypodium  pyc7wlepisj  Eze.)  This  is  the 
greatest  height  at  which  a  representative  of  this  family  was  obtained  on  the 
journey. 
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an  introduction  to  the  others,  and  found  that  Mr.  Perring  had 

suspected  that  F was  the  thief,  and  had  thoughtfully  engaged 

a  fi^sh  arriero  as  courier,  before  arresting  our  late  one,  who  was 
now  a  prisoner  and  on  his  way  to  Guaranda  in  charge  of  two 
of  my  guards ;  ^  whilst  the  other  pair  had  taken  the  earliest  oppor- 
tunity to  wait  upon  me,  not  to  pay  their  respects,  but  to  state 
that  unless  they  were  paid  eightpence  each  per  day,  punctually 
every  day,  they  would  take  themselves  off.  I  assured  them  that 
it  would  give  us  the  greatest  pleasure  to  see  one  of  them  every 
day,  punctually,  at  the  third  camp,  to  receive  the  four  eight- 
pences,  and  appointed  Mr.  Perring  paymaster;  but  they  took 
themselves  off,  I  neither  know  when  nor  where,  and  relieved 
us  from  all  trouble  on  their  account,  except  the  settlement  of  a 
bill  from  the  authorities  at  Guaranda  for  services  which  had  not 
been  rendered. 

They  did  not,  however,  depart  from  the  second  camp  until 
we  had  shewn  them  the  way  to  the  third  one.  Their  unexpected 
visit  was  too  good  an  opportunity  to  be  lost.  I  impressed  every 
one  to  assist  in  the  move,  and  at  the  end  of  the  afternoon  we 
had  got  three  weeks*  provisions  at  the  upper  station.  The  second 
camp  was  then  left  to  take  care  of  itself,  with  the  tent  standing, 
and  a  good  supply  of  food  and  firing  alongside.  A  line  of  com- 
munication was  now  fairly  established.  However  bad  the  weather, 
we  could  always  retreat  upon  the  second  camp,  and  from  it  to 
the  depot  ne%r  the  first  one,  scarcely  more  than  two  hours  from 
Tortorillas,  where  we  could  communicate  with  Guaranda;  and 
the  word  was  given  the  same  afternoon  that  Chimborazo  was 
to  be  assaulted  on  the  next  morning. 

At  5.35  a.m.^  on  Jan.  3,  we  left  the  tent,  and,  scrambling 

'  This  was  done  without  my  approval  or  knowledge.  There  did  not  seem  to 
be  any  evidence  against  this  man  ;  and,  if  there  had  been,  we  could  not  have 
obtained  his  conviction  without  the  witnesses  which  were  necessary  (according  to 
Mr.  Perring)  to  satisfy  the  law  of  Ecuador. 

^  There  was  seldom  light  enough  for  travelling  over  unfamiliar  ground  earlier 
than  5.30  a.m. 
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through  the  shattered  lava  behind  it,  crossed  the  arite  and 
emerged  on  the  western  side  of  the  ridge.  There  was  then  the 
view  before  us  that  is  given  on  the  opposite  page.  The  western 
dome,  which  had  been  hidden  during  part  of  the  ascent,  again 
became  conspicuous;  crowning  wall -like  cliffs  of  lava,  that  grew 
more  and  more  imposing  as  we  advanced.  As  regards  the  western 
summit,  there  are  two  series  of  these  cliffs — ^the  upper  ones  immedi- 
ately underneath  the  dome,  surmoimted  by  sheer  precipices  of  ice, 
and  the  lower  ones  at  the  end  of  a  spur  thrown  out  towards  the 
south-west.  These  lower  cliffs  are  neither  so  extensive  nor  as 
perpendicular  as  the  upper  ones,^  and  they  are  crowned  by  snow, 
not  by  glacier.  Our  ridge  led  up  to  their  base,  and  at  the  junction 
there  was  a  want  of  continuity  rather  than  a  distinct  breach  in 
the  walls.^  This  was  the  spot  which,  when  examining  the  mount- 
ain on  Dec.  21,  at  a  distance  of  sixteen  miles,  we  had  unani- 
mously regarded  as  the  critical  point,  so  fo-r  as  an  ascent  was 
concerned  (see  pp.  25,  26). 

Up  to  this  place  the  course  was  straightforward.  In  the  imme- 
diate foreground,  and  extending  upwards  for  500  or  600  feet,  large 
beds  of  snow  in  good  condition  covered  the  ridge.  The  pinnacle 
or  aiguille  near  at  hand  was  upon  the  arite  or  crest  of  it,  and 
the  two  others  shewn  in  the  engraving  upon  p.  41  were  higher 
up  on  the  right  hand  or  eastern  side.  The  ridge  itself  appears 
to  be  fundamentally  an  old  flow  of  lava.  Rock  specimens  which 
were  taken  in  situ  at  various  elevations,  though  differing  to  some 
extent  in  external  appearance,  are  nearly  identical  in  composition,^ 
and  I  have  no  doubt  that  several,  at  least,  of  the  other  principal 

^  They  are  seen  in  the  view  facing  p.  24,  which  is  taken  from  almost  precisely 
the  same  direction  as  that  facing  this  page,  though  at  a  much  lower  level. 
'  Marked  Z  on  the  Sketch  plan  of  part  of  the  Soutfiem  side  of  Ckimborazo, 
'  **This  rock  (from  the  second  camp,  in  situ)  is  a  dullish  lavender -grey  colour, 
with  crystals  of  glassy  felspars  up  to  about  '1  inch  long,  and  some  minute  blackish 
specks,  which  weather  rather  a  reddish  colour.  I  think  it  very  probable  that  a 
little  sanidine  is  present  among  the  felsi>ars.  The  rock  is  a  variety  of  the  hyper- 
stheniferous  augite-audesites. 


CHIUBORAZO,  FROU  It  LITTLE  ABOVE  THE  THIIID  CtUP. 
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ridges  of  this  mountain  were  originally  lava -streams.  Their 
normal  appearance  has  been  largely  modified;  much  is  covered 
up  by  snow,  the  exposed  portions  have  been  greatly  decomposed 
and  eroded,  and  lie  almost  buried  underneath  their  own  ruina 

After  these  convenient  snow -beds  were  traversed  our  ridge 
steepened — both  as  regards  its  arite,  and  the  angles  of  the 
slopes  on  each  side;  and  became  in  part  covered  by  pure  ice, 
and  partly  by  ice  mingled  with  small  stones  and  grit.  When 
this  conglomerate  was  hard  frozen,  it  enabled  us  to  ascend  with- 
out step -cutting;  but  the  debris  often  reposed  uncemented  on 
the  surface,  and  rendered  caution  as  well  as  hard  labour  neces- 
sary. I  found  here,  scattered  over  about  fifty  feet,  rather 
numerous  fragments  of  partly  fossilized  bones.  Sir  Richard 
Owen,  to  whom  they  were  submitted,  pronounced  them  to  be 
"the  bones  of  some  ruminant."  The  unhappy  ruminant  most 
likely  did  not  come  there  voluntarily,  and  I  conjecture  that  it 
was  conveyed  to  this  lofty  spot,  either  entire  or  in  part,  by  a 
condor  or  some  other  bird  of  prey,  to  be  devoured  at  leisure. 

At  7.30  a.m.  we  arrived  at  the  foot  of  the  lower  series  of 
the  Southern  Walls  of  Chimborazo,  and  the  termination  of  the 

''The  specimen  taken  near  the  third  camp,  and  representing  the  rock  which 
preyails  throughout  the  ridge  hy  which  the  first  ascent  was  made,  is  a  rock  macro- 
scopically  related  to  the  one  last  described,  but  is  a  little  redder  in  colour,  more 
vesicular  in  structure,  and  with  slightly  larger  crystals  of  felspar  (up  to  about 
^th  inch  diameter).  So  far  as  the  base  and  its  included  microliths  are  concerned, 
there  is  little  to  add  to  the  preceding  description,  except  that  a  dusty  ferrite  is  rather 
abundant,  as  the  colour  of  the  rock  would  lead  us  to  expect,  the  larger  crystals  of 
felspar  do  not  materially  differ  from  those  already  described,  hypersthene  is  abundant, 
undoubted  augite  being  rare,  and  there  are  two  or  three  small  crystals  of  a  strongly 
dichroio  hornblende.  Also  one  or  two  crystals  of  what  appears  to  be  an  iron  mica. 
The  predominance  of  hypersthene  entitles  this  to  the  name  of  a  hypersthene-ande- 
site."— Prof.  T.  G.  Bonney,  F.RS.,  Proc.  Royal  Soe.,  No.  232,  June  19,  1884. 

The  whole  of  the  rocks  collected  upon  this  journey  were  submitted  to  Professor 
Bonney,  by  whom  they  were  described  in  the  Proceedings  of  the  Royal  Society  in 
a  series  of  five  papers  (Jan.  31 -Nov.  27,  1884).  Prof.  Bonney  has  also  favoured 
me  with  the  summary  which  will  be  found  at  pp.  140-143  of  the  Supplementary 
Appendix  to  this  volume. 

K 
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south-west  ridge.  Then  the  axes  went  to  work,  and  the  cliffs 
resounded  with  the  strokes  of  the  two  powerful  cousins,  who 
lost  no  time  in  exploration,  as  they  had  already  passed  this 
place  on  Dec.  29.  The  breach  in  the  walls  (for  so  it  must  be 
termed  from  want  of  a  better  expression)  rose  at  an  angle 
exceeding  50**,  and  here,  for  the  same  reason  as  upon  the  arSte 
we  had  quitted,  snow  could  not  accumulate  to  any  depth,  and 
the  major  part  of  the  daily  fall  slid  away  in  streams,  or  tiny 
avalanches,  down  to  the  less  abrupt  slopes  beneath;  while  the 
residue,  dissolved  and  refrozen,  glazed  the  projecting  rocks,  and 
filled  their  interstices  with  solid  ice.  Thus  far  and  no  farther 
a  man  may  go  who  is  not  a  mountaineer.  To  our  party  it  caused 
only  a  temporary  check,  for  the  work  was  enchanting  to  the 
Carrels  after  the  uncongenial  labour  in  which  they  had  been 
employed,  and  during  a  short  time  we  made  good  progress — 
then,  all  at  once,  we  were  brought  to  a  halt.  Wind  had  been 
rising  during  the  last  half- hour,  and  now  commenced  to  blow 
furiously.  It  was  certain  we  could  not  reach  the  summit  on  that 
day;  so,  getting  down  as  quickly  as  possible,  and  depositing  the 
instruments  and  baggage  in  crannies  in  the  cliffs  after  reading 
the  barometer,^  we  fled  for  refuge  to  the  tent,  holding  ourselves, 
however,  in  readiness  to  start  again  on  the  next  morning. 

Under  the  small  further  diminution  in  pressure  which  was 

^  At  8  a.  m.  on  Jan.  3,  the  air  temperature  in  the  shade  was  22°*  5  Faht.,  and  at 
the  same  time  the  mercurial  barometer  (corrected  for  temperature)  read  15*276  inches. 

I  ascended  again  to  this  place  on  Jan.  6  to  obtain  an  observation  at  11  a.m. 
On  this  occasion  the  air  temperature  in  the  shade  was  49*** 5  Faht.,  and  the  mercurial 
barometer  (reduced  to  32'')  read  15 '298  inches.  There  was  a  simultaneous  observa- 
tion by  Mr.  Chambers  at  Guayaquil.  The  height  adopted  (18,528  feet)  is  the  mean 
of  the  altitudes  deduced  from  the  observations  made  upon  these  two  days. 

The  difference  of  level  bet^'een  the  third  camp  and  the  foot  of  the  lower  series 
of  the  Southern  Walls  of  Chimborazo  amounts  to  1243  feet  We  occupied  115 
minutes  in  ascending  and  30  minutes  in  descending  that  amount  The  descent 
was  effected  at  the  rate  of  41  feet  per  minute,  and  toe  could  not  have  gone  much 
faster.  This  rate  may  be  comfmred  with  those  mentioned  upon  pp.  31,  32,  which 
it  is  stated  were  maintained  over  courses  three  or  four  times  as  long. 
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experienced  this  day  (seven -tenths  of  an  inch),  no  very  marked 
effects  ensued.  The  most  noticeable  points  were  the  lassitude  with 
which  we  were  pervaded,  and  the  readiness  with  which  we  sat  down. 
Atmospheric  pressure  varied  little  at  the  third  camp.  At  6  p.m., 
on  Jan.  2,  the  mercurial  barometer  (red.  to  32*)  read  15*992  inches, 
and  at  5  a.m.,  on  Jan.  3,  15  974  inches;  but  the  aneroids  con- 
tinued to  lose  upon  the  mercurial,  and  their  mean  error  on  Jan. 
4-5  had  risen  to  -0*974  of  an  inch,  from  —0*903  in.  when  they 
were  last  compared  at  the  second  camp  (see  p.  56).  Two  were 
already  nearly  out  of  range ;  another  couple  were  out  of  order ;  and 
two  others  alone  remained  serviceable  for  yet  lower  pressures. 

We  again  started  from  the  third  camp  on  January  4,  at  5.40 
a.m.  The  morning  was  fine  and  nearly  cloudless,  and  profiting  by 
the  track  made  on  the  previous  day  we  proceeded  at  first  at  a  fair 
rate,  and  finished  the  escalade  of  "the  breach"  at  about  eight 
o'clock.  Then  bearing  away  to  the  left,^  at  first  over  snow  and 
then  over  snow -covered  glacier,  we  mounted  in  zigzags,  to  ease 
the  ascent.  The  great  schrunds  at  the  head  of  the  Glacier  de 
Thielmann  were  easily  avoided;  the  smaller  crevasses  were  not 
troublesome;  and  the  snow  was  in  good  order,  though  requiring 
steps  to  be  cut  in  it.  Jean-Antoine  Carrel  led,  and  my  orders  to 
him  at  starting  were  that  we  were  to  go  slowly — the  rest  was 
left  to  his  discretion.  I  noticed,  at  this  stage,  that  his  paces 
got  shorter  and  shorter,  until  at  last  the  toe  of  one  step  almost 
touched  the  heel  of  the  previous  one.  At  about  10  a.m.,  at  a 
height  of  19,400  feet,  we  passed  the  highest  exposed  rocks,  which 
were  scoriaceous  lava,  apparently  in  consolidated  beds,^  and  for 

^  Our  track  at  this  part  of  the  ascent  is  shewn  in  dotted  line  upon  the  view 
facing  p.  24. 

'  £x|X)8ed  in  patches,  about  twelve  feet  long,  projecting  a  few  feet  above  the 
snow.    The  Carrels  got  nearly  as  far  as  these  rocks  upon  December  29. 

"A  slightly  scoriaceous  lava,  rough  to  the  touch,  almost  purple-black  in  colour, 
with  numerous  very  minute  specks  of  a  glassy  felspar.  Except  that  the  base  is 
rendered  rather  more  opaque  by  disseminated  opacite,  it  does  not  differ  materially 
from  several  already  described.     There  are  the  usual  crystals  of  felspar,  one  or  two 
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some  distance  farther  we  continued  to  progress  at  a  reasonable 
rate,  having  fine  weather  and  a  good  deal  of  sunshine. 

At  about  11  a.m.  we  fancied  we  saw  the  Pacific,  above  the 
clouds  which  covered  the  whole  of  the  intervening  flat  country; 
and  shortly  afterwards  commenced  to  enter  the  plateau  which  is 
at  the  top  of  the  mountain,  having  by  this  time  made  half  the 
circuit  of  the  western  dome.  We  were  then  twenty  thousand  feet 
high,  and  the  summits  seemed  within  our  grasp.  We  could  see 
both, — one  towards  our  right,  and  the  other  a  little  farther  away 
on  our  left,  with  a  hollow  plateau  about  a  third  of  a  mile  across 
between  them.  We  reckoned  that  in  another  hour  we  coidd  get 
to  the  top  of  either ;  and,  not  knowing  which  of  the  two  was  the 
liigher,  we  made  for  the  nearest.  But  at  this  point  the  condition 
of  affairs  completely  changed.  The  sky  became  overclouded,  the 
wind  rose,  and  we  entered  upon  a  tract  of  exceedingly  soft  snow, 
which  could  not  be  traversed  in  the  ordinary  way.  The  leading 
man  went  in  up  to  his  neck,  almost  out  of  sight,  and  had  to  be 
hauled  out  by  those  behind.  Imagining  that  we  had  got  into  a 
labyrinth  of  crevasses,  we  beat  about  right  and  left  to  try  to 
extricate  ourselves ;  and,  after  discovering  that  it  was  everywhere 
alike,  we  found  the  only  possible  way  of  proceeding  was  to  flog 
every  yard  of  it  down,  and  then  to  crawl  over  it  on  all  fours ;  and, 
even  then,  one  or  another  was  frequently  submerged,  and  almost 
disappeared.^ 

Needless  to  say,  time  flew  rapidly.  When  we  had  been  at  this 
sort  of  work  for  three  hours,  without  having  accomplished  half  the 
remaining  distance,  I  halted  the  men,  pointed  out  the  gravity  of 
our  situation,  and  asked  them  which  they  preferred,  to  turn  or  to 
go  on.     They  talked  together  in  patois,  and  then  Jean-Antoine 

being  much  rounded  and  very  full  of  dull  glassy  enclosures  ;  there  is  a  fair  amount 
of  augite,  but  no  well -characterised  hyperstliene  ;  so  that  the  rock  may  be  named 
an  aogite-andesite." — Prof.  T.  G.  Bonney,  Froc.  Royal  SoCy  June  19,  1884. 

^  Louis  Carrel  could  not  touch  bottom  with  a  twelve -foot  pole  that  he  was 
carrying.  It  would  have  continued  to  descend  by  its  own  weight  if  he  had  left 
hold  of  it. 
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said,  "  When  you  tell  us  to  turn  we  will  go  back ;  until  then  we 
will  go  on."  I  said,  "  Go  on,"  although  by  no  means  feeling  sure 
it  would  not  be  best  to  say  "  Go  back."  In  another  hour  and  a 
half  we  got  to  the  foot  of  the  western  summit,  and,  as  the  slopes 
steepened,  the  anow  became  firmer  again.  We  arrived  on  the  top 
of  it  about  a  quarter  to  four  in  the  afternoon,  and  then  had  the 
mortification  of  finding  that  it  was  the  lower  of  the  two.  There 
was  no  help  for  it ;  we  had  to  descend  to  the  plateau,  to  resume 
the  flogging,  watling,  and  floundering,  and  to  make  for  the  highest 
point,  and  there  ^ain,  when  we  got  on  to  the  dome,  the  snow  was 
reasonably  firm,  and  we  arrived  upon  tlie  suuiniit  of  Uhimborazo 
standing  upright  like  men,  instead  of  grovelling,  as  we  had  been 
doing  for  the  previous  five  hours,  like  beasts  of  the  field. 

The  wind  blew  hard  from  the  north-east,  and  drove  the 
light  snow  before  it  viciously.  We  were  hungry,  wet,  numbed, 
and  wretched,  laden  with  instruments  which  could  not  be  used. 
With  umch  trouble  the  mercurial  barometer  was  set  up ;  one 
man  grasped  the  tripod  to  keep  it  firm,  while  the  other  stood  to 
windward  holding  up  a  poncho  to  give  a  little  protection.     The 
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mercury  fell  to  14*100  inches,^  with  a  temperature  of  21°  Faht., 
and  lower  it  would  not  go.  The  two  aneroids  (D  and  e)  read 
13 "050  and  12*900  inches  respectively.  By  the  time  the  barometer 
was  in  its  case  again,  it  was  twenty  minutes  past  five.  Flanting 
our  pole  with  its  flag  of  serge  on  the  very  apex  of  the  dome,  we 
turned  to  depart,  enveloped  in  driving  clouds  which  entirely  con- 
cealed the  surrounding  country. 

Scarcely  an  hour  and  a  quarter  of  daylight  remained,  and  we 
fled  across  the  plateau.  There  is  much  difference  between  ascend- 
ing and  descending  soft  snow,  and  in  the  trough  or  groove  which 
had  already  been  made  we  moved  down  with  comparative  facility. 
Still  it  took  nearly  an  hour  to  extricate  ourselves,  and  we  then 
ran, — ran  for  our  lives,  for  our  arrival  at  camp  that  night  de- 
pended upon  passing  "the  breach"  before  darkness  set  in.  We 
just  gained  it  as  daylight  was  vanishing,  and  night  fell  before  it 
was  left  behind ;  a  night  so  dark  that  we  could  neither  see  our 
feet  nor  tell,  except  by  touch,  whether  we  were  on  rock  or  snow. 
Then  we  caught  sight  of  the  camp  fire,  twelve  hundred  feet  below, 
and  heard  the  shouts  of  the  disconsolate  Perring,  who  was  left 
behind  as  camp -keeper,  and  stumbled  blindly  down  the  ridge, 
getting  to  the  tent  soon  after  9  p.m.,  having  been  out  nearly 
sixteen  hours,  and  on  foot  the  whole  time. 

The  reduction  in  pressure  we  experienced  upon  Jan.  4 
amounted  to  nearly  two  inches  (16  000  to  14*100  inches), — a 
considerably  larger  diminution  than  had  occurred  while  mount- 
ing from  the  first  to  the  second  camp  on  Dec.  27  (17*900  to 
16*500  inches).  Yet  on  the  former  day  we  were  entirely  free 
from  the  afflictions  of  the  latter  one.  There  was  neither 
feverishness,  headache,  gasping,  nor  the  nausea,  vomitings,  and 
hemorrhages  of  which  others  have  spoken.  The  only  effect  of 
which  I  was  conscious,  or  could  trace  in  my  companions,  was 
lassitude    or    want    of   vivacity.      Our    rate    on    this   day   was 

^  This  is  the  original  reading,  uncorrected  for  temperature. 
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deplorable.  Nearly  sixteen  hours  were  occupied  in  ascending 
and  descending  3200  feet.  There  was  a  marked  diminution  in 
pace  the  higher  we  ascended,  and  although  this,  to  some  extent, 
was  owing  to  the  nature  of  the  snow  (the  softness  of  which 
according  to  the  Carrels  was  unprecedented  in  their  experience)  it 
seemed  probable  that  it  was  not  entirely  due  to  it ;  and  I  proposed 
to  test  this  on  another  occasion  by  sweeping  round  and  avoiding 
the  hollow  part  of  the  plateau,  where  the  soft  snow  alone  occurred. 

The  eyes  of  my  mountaineers  were  inflamed.^  Louis  did  not 
shew  to  advantage  on  this  day,  and  I  thought  it  noteworthy 
that  he,  the  youngest,  biggest,  and  not  the  least  powerful  of  the 
three,  manifested  more  signs  of  fatigue  than  men  who  were 
fourteen  and  twenty -six  years  older.  Whilst  descending,  he 
took  the  lead,  and  walked  irregularly  —  sometimes  blundering 
or  staggering  forwards,  and  then  suddenly  checking  his  pace 
abruptly.  Jean-Antoine,  on  the  contrary,  walked  well,  and 
descended  with  a  steady,  uniform  stride  (though  encumbered 
with  his  twelve-pound  baby),  in  admirable  style  for  a  man  of 
fifty -two.  There  was  little  difference  in  our  condition  on  the 
morning  of  the  5th.  Louis  mentioned  that  his  toes  were  frost- 
bitten,^ and  so  were  the  tips  of  my  own  fingers,  through  turning 
the  milled  heads  of  the  cistern  and  vernier  screws  of  the 
barometer  with  imgloved  hands. 

The  reading  of  the  mercurial  barometer  upon  the  summit 
was  half  an  inch  higher  than  I  expected;  and,  from  the  rough 
computation  which  I  made  on  the  spot,  upon  the  assumption 
that  the  simultaneous  height  of  the  barometer  at  Guayaquil  was 
a  little  below  30  inches  and  that  the  temperature  of  the  air 
there  was  75°  Faht.,  the  height  of  Chimborazo  came  out  20,608 

^  On  the  4th  of  Jan.  I  used  a  knitted  wooUen  head-piece  (with  a  linen  mask 
as  weU  during  part  of  the  time),  and  wore  neutral -tint  spectacles  throughout 
the  day.  The  Carrels  incautiously  uncovered  their  eyes  occasionally,  and  suffered 
accordingly. 

'  He  was  indehted  to  this  through  going  witliout  gaiters.  The  snow  on  the 
summit  was  wet  as  weU  as  soft,  and  he  got  his  feet  wet. 
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feet,^  or  817  feet  Imcer  than  the  determination  of  Humboldt. 
Although  I  had  no  doubt  of  the  accuracy  of  my  readings,*  I 
thought  it  was  desirable  to  repeat  them,  if  possible  at  11  a.m., 
for  the  sake  of  combination  with  Mr.  Chambers'  observations  at 
that  hour. 

Two  aneroids  (d  and  e)  were  taken  to  the  summit,  and  when 
read  against  the  mercurial  they  shewed  a  considerable  increase 
in  their  errors  upon  those  which  were  observed  at  the  third 
camp — 

Error  of  Dat  last  comparison  at  the  third  camp  was  -  0*724  inch. 
Do.      E  do.  do.  -0774    „ 

Do.      D  upon  the  summit  of  Chimborazo  .  -1*060    ,, 

Do.      E  da  do.  .        .     -1*210    ,, 

The  actual  readings  on  the  summit  of  these  two  aneroids  were 
(D)  13  050  inches,  and  (e)  12  900  inches.^  The  mean  of  the 
readings  (12*975  inches),  thus,  was  no  less  than  1*135  inches 
lower  than  the  reading  of  the  mercurial  barometer  (corrected 
for  temperature);  and  if  the  altitude  of  Chimborazo  had  been 
deduced  from  this  mean,  in  combination  with  Mr.  Chambers' 
observations  at  Guayaquil,  the  height  of  the  mountain  would 
have  come  out  more  than  a  thousand  feet  greater  than  the 
determination  of  Humboldt! 

I  considered  that  it  was  desirable  to  ascend  Chimborazo 
again,  to  see  whether  we  could  improve  our  route,  to  learn 
whether  our  deplorable  rate  at  the  upper  part  was  due  to  the 
softness  of  the  snow  or  was  to  be  attributed  to  diminution  in 
atmospheric  pressure ;  and  to  remain  a  longer  time  on  the  summit 
to  repeat  the  observations  of  the   barometer,  and  to  obtain  a 

'  Upon  being  re-computed  by  Mr.  Ellis  (after  the  Guayaquil  obserrations  were 
known),  this  was  reduced  to  20,545  feet. 

*  The  mercurial  barometer  was  set  up  directly  we  reached  the  summit,  but  the 
reading  was  not  entered  until  it  was  found  that  the  mercury  of  the  instrument 
had  taken  up  the  temperature  of  the  air. 

"  These  aneroids  were  graduated  to  13  inches. 
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round  of  angles,— for  it  was  ob\dous  that  this  commanding  posi- 
tion covered  an  immense  range.  It  was  consequently  understood 
that  another  ascent  was  to  be  made,  as  soon  as  the  conditions 
became  favourable. 

The  weather  on  Jan.  5  was  cold  and  windy,  and  much  sleet 
fell.  The  arriero- courier  came  up  with  a  sheep,^  and  went  down 
to  "the  authorities"  with  a  cordial  invitation  to  pay  us  a  visit, 
as  I  wished  to  see  how  far  they  were  fitted  to  occupy  higher 
positions  than  their  comparatively  obscure  ones  at  Guaranda. 
Jean-Antoine  and  Perring  descended  to  the  second  camp  for 
firewood,  and  Louis  remained  nearly  all  day  in  the  tent,  engaged 
in  household  affairs. 

The  view  from  our  eyrie  was  more  extensive  towards  the 
east  and  south  than  that  seen  from  the  second  camp.  Over  the 
ridge  on  the  opposite  side  of  the  Glacier  de  Debris  we  obtained 
an  occasional  glimpse  of  Sangai,  an  active  volcano  which  seems 
to  be  known  only  by  name.^  In  Ecuador  it  is  reputed  to  be 
formidable,  and  when  we  were  established  at  Guaranda  we 
frequently  heard  noises  which  were  attributed  to  it  by  the 
natives.*  It  appeared  to  be  distant  from  us  about  forty  miles, 
and  its  rather  symmetrical  cone  rose  well  above  the  intervening 
ranges.  There  were  large  snow -beds  near  its  summit,  but  the 
apex  of  the  cone  was  black,  and  was  doubtless  covered  with  fine 
volcanic  ash.  The  saying  is  current  that  eruptions  of  Sangai 
are  to  be  apprehended  when  Cotopaxi  becomes  tranquil,  and  the 

^  The  animal  was  driven  np  to  the  second  camp. 

'  I  am  not  acquainted  with  any  information  about  it  in  print,  except  the  brief 
references  to  it  by  Mr.  Spruce  in  the  Journal  of  the  Royal  Geographical  Society  for 
1861,  nor  aware  that  the  base  of  its  cone  has  been  reached.  Messrs.  Reiss  and 
Stiibel  in  their  AUuras  give  17,464  feet  as  its  height. 

"  On  Dec.  20-21  the  noises  resembled  reports  of  volleys  of  musketry  at  the 
distance  of  half  a  mile  or  so.  On  these  and  upon  other  days  the  sounds  were  heard 
only  between  7  and  9  a.m.  They  were  not  accompanied  by  any  vibration,  and  the 
natives  paid  no  regard  to  them.  The  name  of  this  mountain  has  not  been  intro- 
duced upon  the  large  map,  as  I  was  unable  to  fix  its  position. 

L 
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opinion  seemed  to  prevail  that  the  two  mountains  act  as  safety- 
valves  to  each  other. 

Upon  the  few  occasions  that  we  saw  it  (though  scarcely  any 
smoke  issued  from  the  crater),  there  were  outrushes  of  steam 
at  intervals  of  twenty  to  thirty  minutes^  which  shot  up  with 
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r 
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immense  rapidity  five  or  six  thousand  feet  above  the  top  of  the 
mountain.  They  then  spread  out  into  mushroom -like  clouds, 
which  were  drifted  by  the  wind  towards  the  south.  The  annexed 
diagram  shews  three  phases  (a,  B,  c)  of  these  eruptions.  In  A, 
the  nearly  invisible  jet  is  being  projected.     In  B,  the  eruption  has 

^  Similar  ejections  of  steam,  on  a  smaller  scale,  were  also  observed  upon  Cotopaxi. 
See  Chapter  VII. 
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ceased,  and  the  steam -cloud  has  formed ;  and,  in  c,  this  cloud  is 
being  carried  to  leeward,  and  ia  melting  away.  Sometimes  these 
clouds  drifted  ten  or  twelve  miles  before  they  were  dissipated, 
and  as  a  rule  they  had  quite  disappeared  before  a  fresh  outburst 
created  a  new  one. 

Three  points  of  interest  in  connection  with  these  outbursts  of 
steam  may  be  mentioned.  1.  The  rapidity  of  the  ejection.  This 
can  be  estimated  with  some  probability,  as  our  position  was  nearly 
on  a  level  with  the  summit  of  Sangai,  and  was  favourably  situated 
for  observation.  The  part  of  the  cone  within  sight  was  about 
4000  feet  high  ;  the  jets  rose  to  about  once  and  a  half  this  height, 
in  less  than  three  seconds,  and  they  were  consequently  projected 
in  the  air  at  the  rate  of  about  twenty-txoo  miles  per  minute,  2.  The 
cloud  formed  by  the  steam  took  the  shape  of  ordinary  cimiulus, 
rudely  flat  below,  and  piled  up  above.  This  was  repeated  time 
after  time.  3.  The  drift  of  these  clouds  southwai'ds  demonstrated 
the  existence  of  a  current  of  air,  22-23,000  feet  above  the  sea, 
directed  from  north  to  south.  From  our  small  number  of  observa- 
tions, it  would  be  rash  to  conclude  that  this  cuiTcnt  is  a  permanent 
one,  although  from  subsequent  experiences  it  would  appear  that 
it  exists  during  a  considerable  portion  of  the  year. 

The  6th  of  January  commenced  with  fine  weather,  and  I 
went  again  with  the  Carrels  to  the  foot  of  the  Southern  "Walls. 
This  time  we  ascended  the  1243  feet  in  88  minutes.  The  lower 
cliffs  (marked  D  on  the  sketch  plan  of  Chimborazo)  are  not  so  lofty, 
or  as  perpendicular  as  the  upper  series,  and  (if  provided  with  ice- 
axes)  one'  can  traverse  the  slopes  underneath  them  without  much 
trouble,  though  they  are  steep  and  have  many  streaks  or  sheets  of 
ice  caused  by  the  refreezing  of  the  water  which  trickles  oflf  the 
rocka  There  is  evidence  that  a  certain  amount  of  liquefaction 
goes  on  even  at  the  top  of  Chimborazo  (notwithstanding  the  low 
mean  temperature  that  prevails  there)  in  the  enormous  icicles 
which  depend  from  the  lower  surfaces  of  the  coronal  glacier. 
Some  were  fully  one  himdred  and  fifty  feet  long. 
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I  found  at  this  place,  on  rocks  in  situ  at  the  base  of  the  cliffs, 
patches  of  the  lichen  Lecanora  siibfusca,  L.,  spread  over  a  consider- 
able area.  This  was  the  highest  point  at  which  any  lichen  was 
obtained  upon  Chimborazo,  or  during  our  journey  amongst  the 
Great  Andes  of  the  Equator;  and,  so  far  as  I  can  learn,  it  (18,500 
feet)  is  the  greatest  elevation  at  which  anything  appertaining  to 
the  vegetable  kingdom  has  been  found  in  either  of  the  Americas.* 
Another  lichen  of  the  genus  Crynyplwra  was  in  quantities  in  the 
vicinity  of  the  third  camp  (17,200-17,300  feet). 

Standing  at  the  foot  of  the  Southern  Walls,^  I  was  more  puzzled 
than  before  to  understand  how  ray  predecessors  could  have  at- 
tained the  elevations  of  19,286  and  19,698  feet.  According  to  my 
rough  computation,  the  height  of  this  place  was  about  18,400  feet 
above  the  level  of  the  sea.^  This,  it  seems  to  me,  was  the  spot  at 
which  Humboldt  and  Boussingault  stopped.  The  latter  traveller, 
in  the  account  reprinted  in  Appendix  H,  says  that  his  (second) 
attempt  was  made  by  way  of  the  Arenal.  This  limits  his  i*oute  to 
the  three  vall&ns  which  have  been  already  mentioned.  He  states 
that  he  got  his  mules  to  a  height  of  4935  metres  (16,224  feet),  and 
this  indicates  that  he  followed  the  same  valloyi  as  ourselves,  for  he 
could  not  have  got  them  nearly  so  high  either  in  the  Vallon  de 
Debris  or  in  that  of  Tortorillas.  He  then  speaks  of  following  an 
arSte,  and  his  account  agrees  with  the  arete  of  the  south-west 
ridge ;  and  if  his  narrative  is  to  be  taken  in  a  literal  sense  he  must 

^  Thero  are  in  the  Botanical  Department  of  the  British  Museum  some  specimens 
of  a  moss  of  the  genus  Orihotrichum,  collected  by  the  Col.  Hall  who  accompanied 
Boussingault  upon  his  attempts  to  ascend  Chimborazo,  which  are  said  to  have  come 
from  a  height  of  18,800  feet,  and  to  be  the  last  trace  of  vegetation.  I  obtained 
s^iecies  of  this  genus  upon  the  summit  of  Corazon  (15,871),  but  did  not  meet  with  it 
upon  Chimborazo,  or  see  mosses  growing  anywhere  upon  that  mountain  higher  than 
16,700  feet. 

It  follows  from  what  is  said  about  the  elevation  attained  by  Col.  Hall  and 
Boussingault  that  I  cannot  suppose  these  specimens  actually  came  from  so  great 
a  height. 

^  A  detailed  sketch  of  a  portion  of  them  accompanies  Chapter  XIX. 

'  In  recomputation,  this  has  been  increased  to  18,528  feet 
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have  stopped  at  the  foot  of  the  Southern  Walls,  at  or  about  the 
place  marked  F  upon  the  illustration  in  Chapter  XIX.,  and  by 
a  little  cross  on  the  plate  facing  p.  24,  for  his  description  agrees 
with  that  place  and  cannot  apply  to  any  other.^  I  am  unable  to 
explain  how  he  found  that  this  place  was  elevated  19,698  feet 
above  the  sea;  still  less  do  I  understand,  if  he  stood  at  this 
spot,  having  the  Glacier  de  Debris  on  his  right,  and  the  Glacier 
de  Thielmann  on  his  left,  and  magnificent  sections  of  glacier 
crowning  the  Upper  Walls,  immediately  above  him,  how  it  was 
he  declared  that  he  had  seen  no  glaciers  upon  Chimborazo ! 

There  is  less  certainty  that  Humboldt  arrived  at  this  spot.  It 
is  impossible  to  determine  from  his  own  narrative  where  he  actu- 
ally went.  Boussingault  says  he  knew  that  Humboldt  made  his 
attempt  upon  the  side  of  the  Arenal ;  and,  inasmuch  as  the  route 
we  followed  is  the  only  way  by  which  the  elevation  of  18,500  feet 
can  be  reached  with  reasonable  facility  on  that  side,  it  seems  not 
impossible  that  he  also  got  as  far  as  the  foot  of  the  Southern 
Walls ;  *  and,  if  he  arrived  there,  this  also  would  be  the  place  at 
which  his  progress  would  be  arrested.  Go  farther  he  could  not,  for 
the  four  hundred  and  fifty  feet^  of  broken  rock  and  intermingled  ice 
in  the  breach  form  an  insurmountable  barrier  to  the  uninitiated. 

The  view  from  this  position  is  one  of  the  most  striking  upon 
the  mountain.  It  commands  the  ridge  up  which  we  made  our 
way,  and  embraces  the  whole  length  of  the  Glacier  de  Debris,  the 

^  **  Nous  nous  trouvions  au  pied  d'un  piisme  de  trachyte  dont  la  base  superieure, 
recouverto  d'une  coupole  de  neige,  forme  le  sommet  du  Chimborazo.  .  .  .  De  toutes 
parts  nous  etions  environnes  de  precipices.  ...  La  couleur  foncee  de  la  roche  con- 
trastait  de  la  mani^e  la  plus  tranch^e  aveo  la  blancheur  eblouissante  de  la  neige. 
De  longues  stalagmites  de  glace  paraissaient  suspendues  sur  uos  tetes." 

'  There  are,  however,  several  reasons  why  this  is  dubious.  In  Aspects  of  Nature, 
voL  2,  p.  34,  he  states  that  his  highest  point  was  "on  the  eastern  declivity  of  the 
Chimborazo."  By  no  stretch  of  the  imagination  can  "the  side  of  the  Arenal "  be 
made  the  eastern  side  of  the  mountain.  In  Earl  Bruhns*  Life  it  is  said  that 
progress  was  stopped  by  "a  ravine,  some  400  feet  deep,  and  60  feet  wide,"  and  there 
is  no  such  ravine  or  cleft  U|)on  the  south-west  ridge. 

'  We  measured  the  breach  with  a  line  on  Jan.  6. 
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vaUon  below,  and  in  the  far  distance  a  little  peep  of  the  Arenal 
road,  where  by  the  aid  of  glasses  the  passing  mule -trains  bound 
from  the  capital  to  the  coast  could  be  discerned,  and  condors 
sailing  to  and  fro  watching  unguarded  flocks  and  herds. 

The  inferior  portion  of  the  Glacier  de  Debris  lies  below  the 
line  of  perpetual  snow,  blackened  and  obscured  with  fragments  of 
lavas  of  every  hue  and  shape,  broken  from  places  inaccessible  to 
the  hammer ;  but  its  upper  half,  sprinkled  by  the  daily  falls,  grows 
purer  as  it  rises,  and  terminates  in  a  steeply-sloping  basin,  closed 
by  the  cirque  of  cliffs  of  the  Southern  Walls,  crowned  by  a  vertical 
section  of  ice  (e)  which  shews  the  thickness  of  the  glacier  at  the 
summit  of  Chimborazo. 

Whilst  waiting  at  the  point  marked  A  on  the  Plan,  ready  to 
snatch  a  view  of  the  opposite  walls  should  an  opening  occur  in 
the  mists,  a  portion  of  the  projecting  ice-cliffs  near  the  summit 
broke  away,  and  some  thousands  of  tons  dropped  hundreds  of 
feet  without  touching  anything,  falling  into  the  amphitheatre 
with  a  noise  which  fairly  made  us  quiver;  and  then,  shattered 
into  millions  of  fragments,  danced  down  the  converging  slopes 
to  the  upper  basin,  and  marched  onwards,  covering  the  entire 
glacier;  continuing  to  roll,  grind  against,  and  even  to  clamber 
over  each  other,  until  nearly  opposite  the  second  camp, — driving 
a  cloud  of  icy  spray  nearly  a  mile  farther.  In  this  way  the 
Glacier  de  Debris  is  fed  and  maintained. 

Shortly  afterwards,  following  its  usual  custom,  the  weather 
deteriorated.  High  wind  and  a  severe  thunderstorm  made  us 
scamper  to  the  tent  for  shelter,  leaving  the  instruments,  as 
before,  stowed  away  in  fissures  in  the  cliffs.  Next  morning,  ray 
Chief  of  the  Staff  enquired  what  we  were  going  to  do,  and 
whether  the  instruments  should  be  brought  down.  I  said,  "No, 
we  have  not  finished  our  work.'*  He  then  attempted  to  dissuade 
me  from  another  ascent,  arguing  that  the  weather  was  bad,  and 
that  it  would  be  useless,  and  so  forth.  It  came  out  gradually 
that  he  himself  positively  refused  to  go  up  again,  or  even  to 
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stop  where  we  were.  I  reminded  him  of  the  labour  which  had 
been  incurred  in  establishing  our  camps,  and  pointed  out  the 
severe  loss  that  would  occur  if  they  were  broken  up.  He 
assented  to  all  that  I  said,  and  simply  took  up  the  position 
that  he  would  not  ascend  Chimborazo  again.  Louis  did  not  join 
in  the  discussion, — the  older  man  spoke  for  both.  Upon  asking 
for  a  reason,  he  said  that  he  considered  the  length  of  time  we 
were  at  so  great  a  height  was  injurious  to  his  health;  that  he 
had  pains  all  over  his  body,  and  wjts  afflicted  with  dysentery. 
After  spending  much  time  in  argument,  and  finding  that  he 
could  not  be  brought  into  a  different  frame  of  mind,  I  despatched 
Perring  to  Guaranda  to  bring  up  mules  for  the  retreat.^ 

To  tell  the  truth,  I  did  not  think  much  of  the  ailments  he 
mentioned,  for  he  appeared  to  be  in  very  good  preservation; 
and  I  concluded  that  he  was  tired  of  the  monotony  of  his  life, 
and  unfavourably  contrasted  the  tameness  of  our  proceedings 
with  the  dashing  exploits  to  which  he  had  been  accustomed. 
From  this  point  of  view  a  good  deal  might  have  been  said.  The 
cousins  had  been  employed  on  Chimborazo  more  as  beasts  of 
burden  than  as  mountaineers,  in  weather  which  for  continuous 
badness  was  the  worst  we  had  known,  in  occupations  that 
brought  them  no  compensation  for  the  hardships  they  endured; 
and  I  did  not  feel  inclined  to  judge  them  too  harshly,  though 
intensely  ch^igrined  at  their  sudden  collapse,  and  at  being  com- 
pelled to  descend  when  our  work  was  not  half  finished. 

During  the  time  Mr.  Peijing  was  absent,  all  the  baggage 
was  concentrated  below ;  and  on  the  10th,  when  the  team 
arrived,  it  was  speedily  loaded,  and  despatched  to  the  tambo  of 
Chuquipoquio,  on  the  east  side  of  Chimborazo.  Perring  neces- 
sarily accompanied  the  caravan  as  interpreter,  and  I  remained 
alone  at  the  second  camp;  for  I  refused  to  leave  until  some 
of    my    projects    were   accomplished,   amongst    these    the   most 

^  This  day  (Jan.  7)  we  went  up  to  recover  the  instniments,  and  got  to  the 
foot  of  the  Southern  Walls  in  eighty -five  minutes. 
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important  being  the  obaen'ation  of  aisles  for  the  constructiou  of 
a  plan  of  our  Eurroundings.  Before  they  left,  a  base  line,  600 
feet  long,  was  measured  from  near  the  second  camp  to  the 
position  marked  station  3  on  the  sketch  plan  of  part  of  the 
southern  side  of  Chimborazo,  and  poles  were  erected  as  signals 
on  the  centre  of  the  Glacier  de  Debris  and  at  other  places. 
But  the  mists  that  had  prevailed  prevented  angles  being  ob- 
served at  these  positions,  and  until  they  were  obtained  I 
proposed  to  stop.  Feiring  was  directed  to  return  on  the  after- 
noon of  the  llth  with  a  suflicient  number  of  beasts  for  the 
transport  of  the  remainii^  b^^^e,  and  then  the  little  proces- 
sion passed  out  of  sight,  with  Jean-Antoine  as  rear-guard, 
lingering  as  if  after  all  reluctant  to  go,  turning  to  wave  an 
adieu,  calling  out,  "  Take  care  of  yourself,  Monsieur,  take  care ! " 
In  this  singular  position  I  remained  two  days  longer.  At 
4  p.m.  on  the  12th  I  turned  my  back  on  the  second  camp, 
and,  going  gently  on  foot,  arrived  at  10.45  at  the  tambo  of 
Chuquipoquio.  The  great  gate  of  the  massive  portal  was  opened 
somewhat  tardily,  for  all  were  asleep  and  the  place  was  in  dark- 
ness, and  I  went  to  bed  about  1  a.ra.,  not  in  the  least  knowing 
what  the  next  move  would  be. 


CHAPTER  IV. 

FROM   CHUQCIPOyOIO  TO  AMBATO,  LATACUNGA   AND   MACHACHI. 

Eakly  on  the  next  morning,  the  mystery  was  solved,  Lonis 
was  found  to  be  a  cripple,  quite  unable  to  walk,  through  his 
feet  having  been  severely  froBt-bitten.  Tliey  were  frightfully 
swollen,  blistered  and  discoloured.  Jean-AnUiiiie,  however,  was 
restored ;  his  dysentery  having  yielded  to  frequent  internal  appli- 
cations of  hot  wine  and  cognac. 

It  appeared  that  they  were  somewhat  shamefaceil  about  these 
frost-bitten  feet,  and  when  they  found  that  serious  niiscliief  had 
been  done  they  were  half  afraid  to  confess  it,  expecting  that  a 
storm  would  be  raised  by  this  result  of  their  n^ligence."      It 

'  Louis  Carre!  did  not  wear  gaitera  ou  Jan.  4,  and  as  his  shoes  were  of  the 
tll-fittinB  kind  iiauftUj  worn  by  Alpine  peasants,  snow  worked  down  into  them, 
and  his  feet  got  wet.  Both  men  were  in  fault.  It  was  a  jiart  of  their  contract 
that  they  were  to  bring  gaiters,  and  it  was  the  business  of  Jean-Antoine  to  see 
that  Bverything  requisite  was  provided. 
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was  not  a  time  for  scolding.  I  saw  now  why  Louis  had  bhmdered 
and  floundered  about  during  the  descent.  The  poor  man  was  in 
a  very  bad  way,  and  the  first  thing  was  to  find  some  one  who 
understood  the  proper  treatment  for  him,  as  his  case  was  beyond 
our  abilities. 

It  so  happened  that  shortly  after  my  arrival  the  proprietor 
of  Chuquipoquio  came  up  from  Eiobamba,  and  froia  him  we 
learned  that  there  was  at  the  town  of  Ambato,  about  twenty- 
two  miles  away,  a  medical  man  who  had  a  good  reputation; 
and  on  the  14th  Perriug  was  despatched  to  that  place  to  pro- 
cure lodgings  and  to  bring  back  the  means  of  transporting  the 
cripples — for  there  were  two  of  us.  I  was  also  in  need  of  a 
doctor  through  having  acquired  in  Ecuador  a  complaint  which 
rendered  riding  impossible,  and  obliged  me  to  walk  with  cir- 
cumspection. 

Sefior  Chiriboga,  the  proprietor  of  the  tamlx),  was  the  son  of 
a  gentleman  of  Eiobamba,  who  was  said  to  be  the  representative 
of  one  of  the  oldest  families  in  Ecuador,  and  would  have  been, 
if  titles  had  not  been  abolished,  Marquis  de  Chimborazo.  The 
possible  Marquis  was  a  man  of  middle  age,  with  an  intelligent 
head,  and  he  came  up  "  to  do  us  honour,  to  supply  our  needs,  to 
watch  over  and  care  for  us" — so  he  said.  He  fell  on  my  neck 
and  kissed  me,  and  begged  that  I  would  write  an  account  of 
our  ascent,  "to  enrich  the  Archives  of  Eiobamba."  I  took  this 
request  seriously,  but  he  became  invisible  imtil  just  before  we 
left  his  house,  and  I  forgot  his  existence  except  when  my  eye 
lighted  upon  the  neglected  document,  which  was  to  have  enriched 
the  archives  of  his  native  town. 

Chuquipoquio  is  situated  towards  the  eastern  end  of  Chim- 
borazo. There  is  no  village.  The  establishment  is  partly  tambo 
and  partly  farm,  and  like  most  of  the  Haciendas  in  the  interior 
of  Ecuador  is  surrounded  by  high  walls,  and  has  a  half-fortified 
appearance.  The  courtyard  in  front  was  entered  through  a  massive 
portal,  with  strong  gates,  which  were  generally  kept  locked  and 
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bolted,  and  the  buildings  on  the  opposite  side  were  of  one  story, 
in  the  hut  style  of  architecture.  Two  or  three  ragamuffins  were 
attached  to  the  place,  which  was  managed  by  a  very  dirty  Indian, 
styled  the  major-domo,  who  was  assisted  by  an  equally  dirty  wife. 

This  was  the  only  house  of  entertainment  between  Ambato 
and  Guaranda  (for  the  miserable  tambos  at  Tortorillas  and  Mocha 
count  for  nothing),  and  it  had  things  all  its  own  way.  A  bottle 
of  Bass  cost  four  shillings,  and  other  articles  were  in  proportion. 
But  our  greatest  grievance  was  that  we  could  scarcely  get  any- 
thing at  any  price.  Though  tliere  were  cows,  milk  was  doled  out 
by  spoonfuls ;  there  were  fowls  that  "  belonged  to  some  one  else  " 
and  never  laid  eggs;  there  was  famine  as  regards  bread,  and 
meat  was  not  to  be  thought  of.  So  we  had  to  fall  back  upon 
our  reserved  stock  to  save  ourselves  from  starvation. 

Examination  of  the  stock  shewed  that  we  had  eaten  less 
than  usual  while  upon  Chimborazo;  though,  owing  to  the  com- 
plications introduced  by  the  putrid  ox-cheek,  one  could  not  tell 
to  what  extent.  Upon  speaking  of  this  as  an  unexpected  cir- 
cumstance to  Jean-Antoine,  he  surprised  me  by  saying  that 
they  (that  is  to  say,  Alpine  peasants  generally)  noticed  the  same 
thing  when  they  were  upon  moimtain  expeditions  in  the  Alps. 
I  should  have  thought  the  reverse  was  the  case,  and  that  the 
appetites  of  guides  left  nothing  to  be  desired,  except  a  wish  that 
they  might  be  diminished.^ 

In  the  mornings,  when  every  one  cleared  out  of  the  tambo, 
some  going  north  and  others  south,  the  courtyard  which  had 
resounded  with  the  pawing  of  restless  beasts  became  as  still  as 
death,  and  I  turned  to  my  journals.  I  found  that  my  residence 
upon  Chimborazo  had  extended  over  seventeen  days.  One  night 
was  passed  at  14,375  feet,  ten  more  at  16,664  feet,  and  six  others 
at  17,285  feet  above  the  sea,  and  this  is  perhaps  the  greatest 
length  of  time  that  any  one  has  remained  continuously  at  such 

'  It  should,  however,  be  noted  that  we  do  not  know  how  much  the  Alpine 
peasant  consumes  when  he  is  at  home. 
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elevationa^  In  these  days,  besides  ascending  to  the  summit,  I 
went  three  times  as  high  as  18,528  feet.  Or,  the  case  may  be 
stated  in  the  following  way.  In  the  period  intervening  between 
4.45  p.m.  on  Dec.  27  and  4  p.m.  on  January  12  I  did  not 
experience  a  higher  pressure  than  16 '500  inches,  except  during 
the  few  hours  on  Jan.  1  when  I  descended  to  inspect  the  depot. 
For  six  consecutive  days,  namely,  from  4  p.m.  on  Jan.  2  to  the 
same  hour  on  Jan.  8,  pressure  was  never  higher  than  sixteen 
inches ;  and  in  these  six  days,  on  three  occasions,  the  barometer 
was  observed  to  be  standing  below  15*300  inches,  and  on  one 
other  day  to  be  as  low  as  14*100  inches.^ 

In  these  seventeen  days  we  had  experienced  the  reality  of 
mountain-sickness,  and  found  that  we  were  not  exempt  from  it 
at  a  pressure  of  sixteen  and  a  half  inches ;  that  in  course  of  time 
the  more  acute  symptoms  disappeared,  as  we  became  habituated 
to  that  pressure,  and  that  we  were  able  to  sustain  a  slight  further 
diminution   without   their  recurrence.     There   was   no  certainty 

^  The  nearest  parallel  of  which  I  am  aware  is  to  be  found  in  the  experiences 
of  some  of  the  officers  of  Sir  Douglas  Forsyth's  Mission  to  Yarkund.  See  the 
Geographical  Report  of  Capt.  (now  Col.)  H.  Trotter,  R.E.,  in  Report  of  a  Mission 
to  Varkund  in  187S,  under  command  of  Sir  T,  D.  Forsyth,  K.C.S,L,  C,B.  ;  4 to, 
Calcutta,  1876. 

'  During  the  whole  of  this  time,  there  was  not  one  really  fine  day.  As  a 
rule,  the  weather  at  daybreak  on  Chimborazo  was  reasonably  good  at  our  level, 
and  the  two  summits  were  cloudless,  or  nearly  so.  Clouds  at  that  time,  however, 
always  existed  beneath  us,  commencing  at  about  13-14,000  feet,  and  extending 
how  low  I  cannot  say.  Hill -tops  of  greater  elevation  than  this  were  commonly 
clear.  By  8  a.m.,  or  thereabouts,  clouds  commenced  to  form  over  the  eastern  side 
of  the  mountain ;  and,  gradually  extending  upwards,  generally  shut  out  the  sum- 
mits by  10  a.m.  There  were  thunderstorms  on  the  south  side  of  Chimborazo  on 
every  day  from  Dec.  28  to  Jan.  12  inclusive,  and  some  were  extremely  violent. 
These  seldom  occurred  before  mid -day.  Snow  fell  around  us  every  day,  on  an 
average,  to  the  extent  perha|>s  of  three  inches  per  day.  The  snow  was  commonly 
wet,  and  in  small  flakes.  Dry,  powdery  snow  did  not  occur.  Hail  fell,  but  not  in 
great  quantities  or  in  pellets  of  large  size.  The  extreme  temperatures  noted  at 
the  camps  were  72** '5  Faht.  at  11  a.m.,  in  the  tent  at  the  second  camp  on  Jan.  9, 
and  17"  Faht.,  the  minimum  of  the  night  of  Jan.  6,  at  the  third  camp. 
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that  they  would  not  reappear  if  we  remained  continuously  at 
yet  lower  pressures,  and  I  had  proposed  to  test  this  by  stopping 
on  the  summit  for  some  length  of  time.  The  unfortunate 
dinmtement  which  had  just  occurred  uece^tated  an  entire  re- 
casting of  my  plana,  and  whilst  groaning  inwanlly  under  their 
enforced  abandonment  a  scheme  came  into  my  head  from  the 
execution  of  which  it  Heemed  possible  to  derive  some  consolation. 


BACK  OC  THE  TAMBO  or  CHUrjUIPOQUIO. 

Tiiis  idea  it  was  discreet  to  keep  secret  until  the  right  time 
arrived  for  divulging  it,  and  I  proposed  to  exercise  the  same 
reticence  now. 

The  tambo  of  Chmiuipoquio  is  built  upon  the  lower,  eastern 
slopes  of  Chimlmrazo,  which  extend  almost  uninterruptedly  down 
to  Kiobainba.  This  town  is  on  flat  ground,  at  tlie  bottom  of 
a  huge  basin.  Carihuairazo,  Chiniborazo  and  ita  continuations 
bound  it  uixin  the  west;  and  on  the  south  it  is  enclosed  by  a 
transverse  range  (upon  which  the  village  of  Nanti  is  situatctl), 
that  stretches  across,  and  in  a  manner  may  be  said  to  connect 
the  liange  of  Chimborazo  with  that  which  culminates  on  the 
eastern  side  of  the  basin  in  the  mountain  Altar.  The  drainage  of 
this  basin,  which  from  crest  to  crest  is  about  thirty  miles  across, 
is  collected  into  one  stream  of  insignificatit  dimensions — the  Kiver 
C'hambo — near  the  Bridge  of  Penipo,  and,  after  sweeping  round 
the  base  of  Tungur^ua,  falls  into  the  River  Pastassa. 
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Ecuador  in  this  latitude,  commencing  from  the  west,  has 
first  lowlands  extending  from  the  coast  as  far  inland  as  the 
villages  of  Catarama  and  Ventanas;  then  comes  the  Pacific 
Eange,  rising  14,000  feet  and  upwards  in  elevation ;  ^  next  the 
basin  occupied  by  numerous  small  valleys  that  converge  towards 
the  head  of  the  Eiver  Chimbo  (9-10,000),  succeeded  by  the 
Range  of  Chimborazo;  and  this  is  followed  by  the  basin  of 
Riobamba,  bounded  on  its  opposite  side  by  the  Range  of  Altar, 
which  sends  out  spurs  many  miles  yet  farther  towards  the  east.^ 

The  Range  of  Chimborazo  includes  Chimborazo  itself,  Cari- 
huairazo  on  its  north-east  (extending  almost  as  far  as  the 
town  of  Ambato),  and  a  great  block  of  mountains  on  its  south  ^ 
which  nearly  fills  the  blank  space  on  the  Route  Map  that  is 
embraced  between  the  River  Chimbo  and  my  track  from  Rio- 
bamba past  Guamote  to  Chimbo.  The  mountain  proper,  even 
without  these  continuations,  covers  an  amount  of  ground  equal 
to  or  gre<ater  than  some  of  the  principal  ranges  of  the  Alps. 
From  the  pass  of  Abraspungo  to  the  Great  Arenal  it  measures 
nearly  ten  miles,  all  the  intervening  space  being  higher  than 
14,000  feet  above  the  sea;  while  from  south-east  to  north-west, 
reckoning  only  the  part  which  is  above  9000  feet,  it  is  nearly 
thirty  miles  across. 

Chimborazo  as  seen  from  Chuquipoquio  has  no  resemblance 
to  a  cone.  Its  summit  appears  to  be  formed  of  a  ridge,*  the 
upper  part  of  which  is  everj'where  buried  beneath  snow-covered 
glacier.     Below  this,  along  a  large  part  of  its  southern  side,  there 

^  From  the  second  camp  on  Chimborazo  (16,664  feet)  the  highest  visible  point 
of  the  Pacific  Range  was  depressed  only  2°  20'. 

''Part  of  this  information  was  obtained  on  a  later  visit  to  this  district. 

'  The  highest  of  these  mountains  closely  approach  but  do  not  enter  the  line 
of  perpetual  snow. 

*  This  deceptive  appearance  is  the  result  of  foreshortening.  Chuquipoquio  is 
too  close  to  the  summit  to  let  its  proportions  be  seen  properly.  The  mountain  is 
viewed  to  much  greater  advantage  from  Riobamba.  The  second  {i.e,  the  western) 
summit  of  Chimborazo  cannot  be  seen  from  Chuquipoquio,  and  the  highest  point 
is  concealed  at  Tortorillas. 
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are  many  precipitous  cliffs,  that  sometimes  completely  sever  the 
glaciers  on  the  apparent  summit  ridge  from  the  secondary  ones 
below.  The  glacier  j  of  my  map  (Glacier  de  Chuquipoquio)  is 
an  example.  This  and  the  Glacier  de  Moreno  are  conspicuous 
at  the  tambo,  and  several  others  which  are  laid  down  upon  the 
map  are  also  more  or  less  seen  from  it.  Between  their  inferior 
extremities  and  Chuquipoquio  there  are  several  transverse  ridges, 
which  are  hilly  rather  than  mountainous  in  character;^  and  on 
the  eastern  side  of  the  tambo  the  slopes  become  still  more 
gentle,  and  finally  die  out  a  little  distance  short  of  Kiolmmba. 

Perring  returned  on  the  evening  of  the  16th,  bringing 
thirteen  mules,  eight  wild-looking  Indians,  and  two  persons  in 
uniform  who  had  been  sent  by  the  Governor  of  Ambato  as  a 
'guard  of  honour.'  He  said  that  no  vehicle  of  any  kind  could 
be  procured,  and  that  the  Indians  had  come  to  carry  me  upon 
a  litter.  In  the  early  morning  they  Ijegan  to  construct  it,  first 
of  aU   having   to   make   ropes   to   bind   it   together;  and   they 

^  On  Jan.  15,  Jean-Antoine  and  I  walked  across  the  eastern  end  of  Chim- 
borazo,  and  turned  the  corner  about  a  mile  from  the  base  of  the  Glacier  de 
Moreno.  We  continued  round  the  northern  side  at  a  level  of  about  14,000  feet 
until  we  were  due  south  of  the  summits  of  Carihuairazo,  then  dropped  down  into 
the  valley  which  occupies  the  depression  between  the  two  mountains,  and 
descended  it  as  far  as  the  high  road,  and  so  came  back  to  our  starting-point. 
Our  track  is  not  given  upon  the  map. 

In  the  course  of  this  walk,  we  found  a  Calceolaria  {C.  rosmariiii/olia.  Lam.) 
in  abundance  near  Chuquipoquio ;  and  several  species  of  Gentianaf  of  Lupinus 
and  Cerasiium,  a  VaZcriarui,  a  Va>ccinium  and  a  Eanunculus  {H.  Peniviamis, 
Pers.)  growing  between  12,000  and  14,000  feet.  The  grasses  upon  the  slopes 
were  principally  Poas,  Fescues,  and  Deyeuxias.  When  about  13,800  feet  high  we 
caught  sight  of  a  large  white  spot  about  a  mile  off,  and  found  it  was  an  isolated 
patch  of  a  splendid  grass  (Gynerium  argenleuint  Nees)  growing  eight  to  nine 
feet  high,  by  the  side  of  a  little  stream.  A  few  days  later  we  discovered  the 
same  species  two  thousand  feet  lower,  near  Mocha,  but  these  were  the  only 
localities  where  it  was  noticed.  A  little  below  14,000  feet,  on  the  north-east 
side  of  the  mountain,  at  the  foot  of  some  cliffs,  facing  the  north,  I  was  attracted 
from  a  long  distance  by  the  flowers  of  some  Currant  bushes  {Ribcs  glandulosuni, 
R.  k  P.).  This  is  the  greatest  elevation  at  which  an  example  of  that  Order 
was  obtained  in  Ecuador. 
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accomplished  the  job  iu  their  own  fashion  pretty  quickly, 
covering  the  framework  of  poles  with  a  superstructure  of  pon- 
chos, Louis  was  hoisted  into  the  saddle  with  his  feet  well 
bandi4;ed  iii  lint  and  made  up  into  bundles,  and  by  nine  o'clock 
we  were  ready  to  leave. 

But  it  was  easier  to  get  into  the  Tanibo  of  Chuquipoquio 
than  out  of  it.  The  hill  had  to  he  settled,  and  it  could  not 
be  olitained,  and  in  the  meantime  the  caravan  was  kept  locked 
up  in  the  courtyard.  When  the  bill  came,  its  portentous  total 
made  me  examine  the  items.  It  commenced  by  chai'ging  for 
each  iudivid\ial  thing  sui>plied  at  a  meal.  Bread  was  put  down 
at  two  shillings  for  a  few  slices ;  Iiulf  a  pint  of  milk  was 
entered  at  half- a- crown,  and  coflee  at  three  shillings  and  two- 
pence ;  and  after  this  "  the  meal "  was  charged  for  over  again, 
at  a  price  which  was  quite  adequate  irrespective  of  the  previous 
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entries.  A  number  of  things  were  put  down  that  had  not  been 
supplied,  and  the  total  was  made  to  amount  to  considerably 
more  than  the  proper  addition  of  the  items.  These  matters  were 
explained  through  Perring  to  the  major-domo,  who  took  the 
account  away,  and  kept  us  locked  up. 

After  waiting  more  than  an  hour  it  came  out  that  Senor 
Chiriboga,  our  worthy  host  (who  had  travelled  all  the  Way 
from  Riobamba  "to  supply  our  needs,  to  watch  over  and  care 
for  us")  was  stowed  away  in  a  remote  corner  of  the  establish- 
ment, and  had  been  there  during  the  whole  of  our  stay — in 
bed.  I  found  the  possible  Marquis  stretched  out  in  a  miserable 
den,  in  an  advanced  state  of  intoxication,  with  a  bottle  of  spirits 
and  a  wine-glass  on  a  chair  by  his  side.  He  was  made  to 
understand  that  there  might  be  trouble  if  he  continued  to 
detain  my  people,  and  after  some  parleying  they  were  set  free. 
I  then  wasted  a  half- hour  in  discussion  with  the  dnmken  man, 
who  evaded  answers,  and,  sometimes  addressing  me  as  'Your 
Excellency'  and  sometimes  as  'Doctor,*  kept  on  saying  it  was 
'all  right,'  and  that  his  servant  would  see  to  it;  while  the 
wretched  slave  (who  had  no  doubt  acted  under  orders)  declared 
that  he  had  followed  instructions.  "Right,  your  Excellency," 
said  the  landlord,  "quite  right,  my  servant  will  see  to  it." 
"You  hear  what  your  master  says, — you  are  to  do  what  is 
right."  "My  master  told  me  to  make  out  the  bill  in  that 
way,"  replied  the  major-domo.  "You  hear  what  your  servant 
says,  Senor  Chiriboga."  "Quite  right.  Doctor — take  a  drink; 
yes,  it  is  all  right,  my  servant  will  do  what  is  right."  The 
keys  might  have  been  obtained  by  force,  but  such  a  procedure 
would  most  likely  have  given  rise  to  prejudicial  rumours.  Of 
the  two  evils  I  thought  it  was  best  to  be  swindled.  I  paid  the 
entire  amount,  under  protest,  and  was  then  unlocked  and  joined 
my  people,  who  had  halted  about  a  mile  away,  wondering  at 
our  non-appearance. 

The  road  that  we  took  to  Ambato  is  almost  the  only  one 

N 
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in  the  interior  of  Ecuador.  It  was  constructed  by  order  of 
Garcia  Moreno,  a  former  President  of  the  Ilepublic,  and  it  is  in 
more  senses  than  one  the  highway  to  Quito.  It  commences  at 
Chuquipoquio,  where  the  traveller  to  his  surprise  suddenly  drops 
from  a  trail  or  mule -path  on  to  a  road  broad  enough  for  four 
or  five  vehicles  to  be  driven  abreast.  It  has  slightly  falling 
gradients  on  leaving  the  tambo,  and  it  then  rises  as  it  passes 
over  the  Paramo  of  Sanancajas — a  stretch  of  bleak  moorland 
forming  part  of  the  lower  eastern  slopes  of  Carihuairazo.  It 
then  descends  almost  continuously  to  Ambato,  bending  round 
and  avoiding  the  village  of  Mocha,  through  which  the  old  track 
to  Quito  passes. 

In  the  following  June -July  I  measured  by  direct  measure- 
ment the  distance  by  the  road  between  Chuquipoquio  and  the 
place  marked  by  an  asterisk  on  the  Map  of  Cliimborazo,  and 
found  it  was  35,670  feet.  Wlien  crossing  the  paramo  it  is 
perfectly  straight  for  two  and  a  half  miles,  and  this  part  and 
many  other  sections  of  it  are  paved  with  round,  knobbly  stones 
which  are  distressing  alike  to  man  and  beast.  They  are  found 
so  painful  to  traverse,  that  horsemen,  Imggage  -  animals,  and 
pedestrians  decline  to  use  the  road  when  it  is  paved  in  this 
manner,  and  go  by  preference  into  the  little  ditches  on  each 
side,  or  even  take  to  the  wild  moorland,  where  there  is  much 
less  risk  of  dislocating  the  ankles.  The  paved  parts  of  the  road 
are  rapidly  becoming  covered  with  grass.^ 

After  crossing  the  Paramo  of  Sanancajas  we  descended  into 
the  basin  of  Ambato.     The  litter,  carried  at  the   head  of  the 

^  I  concur  in  the  following  remarks  by  Mr.  Church.  "Its  great  width  appears 
to  me  to  be  an  error.  I  doubt  if  any  part  of  it  is  used  by  five  carts  or  carriages 
per  day.  It  is  almost  entirely  used  as  a  mule-track,  for  which  it  serves  abundantly 
well;  but  the  neglect  of  the  Government  to  keep  this  excellent  road  in  repair  is 
fast  turning  it  into  nothing  but  a  mule-track.  A  year  or  two  more,  under  its  present 
neglect,  will  mako  it  impassable  for  carriages.  .  .  .  There  are  no  plans  in  the  Govern- 
ment Offices  of  the  cart-road,  and  the  Government  tells  me  that  none  exist." — Page  49 
of  a  Rqxfrt  by  Mr.  George  Earl  Church  to  Mr.  Blaine.    Washington,  Feb.  15,  1883. 
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caravan,  escorted  by  the  guards,  seemed  to  be  conveying  some 
malefactor  to  prison;  but  the  oddity  of  the  sight  excited  no 
attention,  and  the  natives  passed  by  stolid,  or  apathetic,  as  usual. 
On  arrival  at  the  town,^  we  went  straight  to  the  house  of  His 
Excellency  Sefior  Juan  Guerrero  Duprat,  Minister  for  Foreign 
Affairs,  who  had  agreed  to  let  a  suite  of  his  principal  apart- 
ments for  four  shillings  a  day !  and  on  the  morrow  sent  for  the 
doctor  who  had  been  recommended,  Dr.  Abel  Barona,  a  gentle- 
man who  left  a  pleasant  recollection  through  skilful  attention 
combined  with  moderation  in  charges.^  In  a  few  days  he  set 
me  up;  and  promised  Louis  that  in  a  week  he  would  l)e  able 
to  get  about, — a  good-natured  fiction  that  did  hot  deceive  any 
of  us.  Though  the  swelling  was  soon  reduced,  the  flesh  parted 
in  large  gashes,  and  until  these  were  healed  he  could  not  make 
serious  attempts  at  walking. 

At  the  earliest  opportunity,  I  paid  a  visit  to  the  Governor. 
The  poor  man  was  afflicted  with  the  mumps,  or  some  kindred 
complaint,  and  had  his  jaws  tied  up  with  a  coloured  handker- 
chief; and,  as  he  also  wore  a  floral  dressing-gown,  his  appear- 
ance was  rather  decorative.  He  rose  from  a  sort  of  divan,  and 
bowed  very  slowly  and  profoundly,  with  an  obvious  eye  to  effect. 
But  he  was  very  courteous,  and  we  soon  got  talking  about  the 
possible  Marquis.  The  Governor  said  that  every  one  was  robbed 
at  Chuquipoquio,  and  that  a  week  seldom  passed  without  com- 
plaints coming  to  his  ears.  He  suggested  bringing  an  action 
against  Sefior  Chiriboga  at  Riobamba,  and  when  I  enquired 
whether  it  was  not  the  fact  that  he  was  very  well  connected, 
and    that  it  was  possible   the   result   might    be   unfortimate,  he 

^  Left  Chuquipoquio  at  11.15  a.m.,  and  arrived  at  Mocha  at  2.45  p.m.  Halted 
until  4,  and  arriyed  at  Ambato  at  9  p.ni.  From  the  reasons  mentioned  in  the 
text,  we  travelled  slowly.  I  found  the  litter  a  very  suitable  and  pleasant  method 
of  conveyance.  The  Indians  shambled  or  jog -trotted  almost  the  entire  distance, 
without  shewing  signs  of  fatigue. 

'  These  details  are  given  as  a  set-off  to  our  experiences  at  Chuquipoquio.  The 
treatment  at  that  place  was  quite  exceptional. 
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Some  previous  writer  has  justly  said  that  this  place  seems 
like  an  oasis  in  a  desert.  The  hills  in  its  immediate  vicinity 
are  mostly  bare,  monotonous  ridges  covered  with  volcanic  dust, 
which  is  set  in  movement  by  the  slightest  breath  of  air.  These 
surface  dusts  are  a  heterogeneous  assemblage,  to  some  extent 
derived  from  the  fundamental  soil,  and  partly  by  drift  from  other 
localities,  or  by  fresh  depositions  from  the  most  recent  eruptions 
of  the  yet  active  volcanoes  of  the  Kepublic.  A  little  way  below 
the  surface  one  comes  to  a  vast  deposit  of  pumice,  not  in  blocks 
or  lumps  that  would  be  termed  pumice-stone,  but  in  fragments 
which  have  been  ejected  during  some  terrific  convulsion,  or  period 
of  eruptions.  The  town  of  Ambato  is  built  on  this  deposit.^  The 
comparative  coarseness  of  the  fragments  seems  to  indicate  that 
the  place  of  eruption  was  not  far  distant.  The  largest  ones  may 
measure  a  quarter  of  an  inch  in  diameter,  and  weigh  as  much  as 
J  to  ^  of  a  grain.  They  more  commonly  weigh  about  thirty  to  a 
grain,  and  range  in  size  from  '05  to  "1  of  an  inch  in  diameter. 

Pumice  in  lumps  or  masses  no  doubt  exists  in  large  quan- 
tities in  the  interior  of  Ecuador,  though  I  saw  little  of  it.  The 
largest  pieces  I  found  in  situ  were  upon  the  summit  ridge  of 
the  highest  point  of  Pichincha,  and  these  were  scarcely  a  foot 
in  diameter.  Natural  blocks  of  it  are  sometimes  hollowed  out 
and  employed  as  filters,  and  there  was  one  of  these  in  daily  use 
in  the  house  of  Seiior  Duprat. 

In  the  course  of  our  journey,  this  pumiceous  dust  was  met 
with  again,  overlain  by  other  dusts  which  had  been  ejected  during 

^  It  has  been  examined  microscopically  by  Prof.  T.  G.  Bonney  and  MLss 
Cathorine  A.  Raisin,  who  have  favoured  me  with  the  following  report.  "Tlie 
material  is  mainly  a  colourless,  vesicular  pumico.  Much  of  it  is  quite  clear,  but 
many  of  the  fragments  have  entangled  within  them  some  small  microliths,  and 
also  plates  of  a  pale  gi*eenish  mica,  which  occurs  occasionally  in  small  clearly- 
defined  crystals,  shewing  pseudo- hexagonal  form  ('02  mm.  to  "01  mm.  diameter). 
Some  of  the  mica  has  a  yellowish  or  brownish  colour.  Small  spheroidal  blebs 
occur  within  the  pumice,  brownish  and  granular,  which  appear  to  be  a  deposit 
coloured  by  oxide  of  iron." 
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subsequent  eruptiona  At  the  town  of  Macliachi,  more  than 
fifty  miles  away,  it  waa  found  ten  feet  below  the  surface,  covered 
by  three  beds  of  volcanic  ash  wliicb  amountetl  in  the  n^Tegate 
to  52  inches  in  thickness, 
of  an  entirely  different 
nature,  eacli  having  a 
strongly  marked  character 
of  its  own.  The  pumice 
here  is  in  extremely  min- 
ute fn^ments.  It  is  rare 
to  find  amongst  it  one  as 
much  as  sV  of  an  inch  in 
diameter.  The  majority 
are  much  smaller,  and 
many  thousands  go  to  a 
grain.  From  the  critical 
examination  to  which  it 
'has  been  subjected,  there  is 
no  doubt  that  tlie  pumice 
at  Machachi  waa  ejected 
at  the  same  period  as  that 
at  Ambato ;  and  from  hav- 
ing superimposed  upon  it 
other  vast  beds  of  ash,  from 
eruptions  which  occurred 

beyond  the  range  of  his-  ,  -  - 

tory,   one   may   conclude 
that   it   is    amongst    the 

older  of  the  more  recent  volcanic  products  of  Ecuador.  It  is  the 
invariable  rule  with  volcanic  dusts  that  the  grosser  particles  settle 
first ;  and,  as  the  finest  ones  are  found  much  Ut  the  north  of  Am- 
bato, it  would  appear  that  the  dominant  winds,  at  the  time  tlie 
dust  was  blown  into  the  air,  were  directed  from  south  to  north. 
There  were  some  pleasant  walks  on  the  western  side  of  the 
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town   amongat   which  we   sauntered    for   recreation.      One  day, 
Jean-Antoiue  and  I  came  upon  a  tame  llama,  browsing  by  the 
side  of  a  lane.      It  was  the  first  my  companion  had  seen,  and 
he  approitched  the  animal  to  stroke  its  nose ;  but  alas,  when  li« 
was  witliin   a   couple  of  yards,  the   geutle   creature   i-eared   its 
pretty  head  and  spat  in  his  face.      CaiTel  was  gi'eatly  affronted, 
and   to   soothe   his   rufHed  feelings   I   proposed   a   walk   in   the 
garden  of  the  Minister  for  Fore^  Afifairs,  a  shady  retreat  on 
the  rig)it  bank  of  the  little  river  that  flows  through  the  town. 
Presently  we  saw  a  Bishop  amongst  the  bushes.     His  Lordship 
was  dressed  in  orange  and  black,  and  had  very  hairy  legs.     "We 
did  not,  however,  at  that  time  know  it  was  a  Bishop,  or  we  should 
have  been  more  discreet. 
Jean  -  An  toine   unceremo- 
niously clapped  lam  on  tlic 
back,  then   gave  a  gi-eat 
yell,  and  the  Bishop  flew 
away.     I  conjecture  that 
Ambato  has  been  unfortu- 
nate in  its  episcopal  rulers, 
for  nothing  can  well  be 

more   stinging   tlian    the  a  "wshof"  op  ambato. 

chaises  of  this  insect. 

Though  Louis  began  to  improve,  it  was  evident  that  a  long 
time  would  elapse  before  we  eould  count  ujwn  his  assistance, 
and  we  others  had  to  consider  what  we  should  do  with  our- 
selves. Tunguragua  was  the  nearest  large  mountain  to  Ambato, 
and  this  had  been  already  investigated  by  Messrs.  Eeiss  and 
Stubel.^     Altar  and  Sangai  were  too  far  away.     After  many  eon- 

'  Some  »ecount  of  Tungurngua  is  given  in  tlio  little  jmmiililot  by  Dr.  Stiibel 
entitled  Carta  del  Dr.  Al/oimo  Slubel  a  S.  E.  cl  Presidmlt  de  la  Repuhlwa,  aobre 
sits  viiijcs  a  las  monlaiias  ChinAorii^o,  Altar,  y  ™  especial  sobre  sus  aaceitsiona  al 
Tunguragua  y  Cotopaxi.     Quito,  1873. 

Timgiiragua  does  not  keeji  in  a  aiaie  of  contiunal  activity  like  Cotopaii  and 
Saugai,  though  it  is  by  no  means  an  extinct  volcano.      It  broke  out  into  violent 
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sultations  it  was  determined  to  shift  head-quarters  to  Machachi 
where  Jean-Antoine  and  I  cx)uld  find  occupation  until  the  dis- 
abled man  had  recovered.  On  Jan.  24  we  marched  to  Latacunga, 
and  on  the  25th  to  Machachi ;  as  usual,  with  a  train  of  mules,  for 
no  vehicle — not  even  a  buUock-cart^-could  be  obtained  at  Ambato.^ 

The  basin  of  Ambato,  which  we  traversed  on  the  24th,  is 
bounded  on  the  south  by  a  spur  thrown  out  from  Carihuairazo 
in  the  direction  of  Tunguragua;  on  the  west  by  low  mountains 
for  which  I  heard  no  distinctive  name;  and  on  the  east  by  an 
important  block,  containing  lofty  summits,  that  are  known  under 
the  general  appellation  of  the  mountains  of  Llanganati.^  On 
approaching  Latacunga  the  slopes  draw  in  from  each  side,  and 
form  the  northern  boundary  of  the  basin,  and  after  passing  the 
town  they  again  retire,  and  circle  round  what  may  be  termed 
the  basin  of  Latacunga,  which  is  bounded  and  enclosed  on  the 
north  by  the  TiupuUo  ridge.  The  River  Cutuchi  drains  the 
basin  of  Latacunga,  and  has  not  a  deep  bed.  After  passing  the 
town,  until  near  Banos,  this  same  river  is  called  the  Patate, 
and  throughout  the  greater  part  of  its  course  flows  through  a 
deep  and  striking  ravine,  a  portion  of  which  is  well  seen  from 
the  village  of  Yambo.  The  River  Pastassa  is  formed  by  the 
junction  of  the  Patate  and  the  River  Chambo,  coming  from  the 
basin  of  Riobamba. 

The  town  of  Ambato  is  at  the  lowest  point  of  the  road 
(8600  feet),  which  rises  gently  almost  all  the  way  to  Latacunga 

eruption  on  Jan.  12,  1886,  and,  I  am  informed  by  Mr.  Chambers,  did  much  damage. 
Ash  from  this  outburst  fell  at  Guayaquil 

^  At  this  time  an  omnibus  ran  from  Ambato  to  Quito  once  a  week,  leaving  at 
mid -day  on  Tuesdays,  and  arriving  at  its  destination  about  4  p.m.  on  Wednes- 
days. The  seats  had  been  engaged  in  advance,  and  we  were  thus  unable  to  make 
use  of  it.     This  was  the  only  coach  of  any  sort  running  in  the  interior  of  Ecuador. 

'  The  importance  of  the  mountains  of  Llanganati  will  not  be  apprehended  by 
any  one  passing  along  the  Quito  road.  Their  outlying  portions,  which  are  alone 
seen,  do  not  suggest  the  rugged  and  complicated  ranges  that  are  in  the  rear.  The 
complete  exploration  of  this  district  alone  would  afford  a  traveller  good  occupation 
for  several  years. 

O 
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(9140),  a  place  with  perhaps  5000  inhabitants,  built  on  rather 
flat  ground,  dangerously  near  to  a  stream  that  is  liable  to  sudden 
swellings  when  Cotopaxi  is  in  eruption.  We  went  by  advice  to  the 
little  hotel  of  Pompeyo  Baquero, — the  best  kept  house  we  entered 
in  Ecuador.  Everything  was  clean,  and  the  place  was  free  from 
fleas,  a  fact  which  W8W  the  more  welcome  because  Ambato  was 
densely  populated  with  these  wild  animals.  In  the  apartments 
we  had  just  quitted  there  were  more  fleas  per  square  yard  than 
I  have  known  anywhere.  When  rays  of  sunlight  streamed  in 
through  the  windows,  a  sort  of  haze  was  seen  extending  about  a 
foot  above  th^  floor,  caused  by  myriads  of  them  leaping  to  and  fro. 

The  favourable  impression  which  was  created  by  the  pro- 
priety of  Baquero's  hotel  was  utterly  destroyed  by  what  we  saw 
upon  leaving  this  town.  At  the  door  of  every  house  on  the 
sunny  side  of  the  street  leading  to  the  bridge,  the  ladies  of 
Latacunga  were  basking  in  the  warmth.  Mothers  had  their 
children  reposing  in  their  laps,  and  daughters  seemed  to  be 
caressing  their  parents.  To  the  non-observant  they  would  have 
formed  sweet  pictures  of  parental  and  filial  affection.  A  glance 
was  enough  to  see  that  all  this  assemblage  were  engaged  in  eating 
the  vermin  which  they  picked  out  of  each  other's  hair.  Accord- 
ing to  the  old  historians,  this  habit  was  established  in  the  coimtry 
before  the  Spanish  conquest.  It  is  practised  now  by  the  hybrid 
Ecuadorian  race  as  much  as  by  the  pure  Indians.  There  were 
more  than  two  dozen  groups  on  one  side  of  this  single  street 
engaged  in  this  revolting  occupation,  which  they  carried  on  with- 
out shame  in  the  most  public  manner.  Though  I  shook  the 
dust  of  this  town  off  my  feet,  it  was  impossible  to  forget  the 
Ladies  of  Latacunga,  for  the  same  disgusting  sight  was  forced 
upon  our  attention  throughout  the  whole  of  the  interior. 

Upon  leaving  the  town,  under  the  guidance  of  Mr.  Perring, 
we  took  the  road  on  the  right  bank  (western  side)  of  the  Cutuclii. 
This  part  of  the  Moreno  road  was  erased  during  the  eruptions  of 
Cotopaxi  in   1877,  and  no  doubt  it  will  be  swept  away  again, 
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as  it  is  very  slightly  higher  than  the  ordinary  level  of  the  river. 
Scarcely  a  person  was  seen  between  Latacunga  and  Callo,  for 
the  arrieros  (who  form  almost  the  whole  of  the  travelling  popu- 
lation of  the  country)  prefer  the  old  road  on  the  left  bank  (eastern 
side),  as  this  is  more  elevated  above  the  stream,  and  has  con- 
tiguous rising  ground  to  which  they  can  escape  in  case  of  inun- 
dation. The  two  roads  reunite  just  to  the  north  of  Callo, — 
one  of  the  bladder-like  hills,  common  in  Ecuador,  that  are  termed 
*  panecillos.'  Here  one  commences  the  ascent  of  the  Tiupullo 
ridge  (a  sort  of  connecting  link  between  lUiniza  and  Rumifiahui), 
and  rising  in  serpentine  bends  reaches  the  height  of  11,559  feet/ 
and  then,  after  passing  a  gently  undulating  tract  which  may 
almost  be  compared  with  the  Surrey  highlands,  descends  by 
somewhat  abrupt  zigzags  into  the  basin  of  Machachi.  Daylight 
had  gone  when  we  entered  upon  the  longest  piece  of  straight 
road  in  Ecuador,  and  it  seemed  interminable  in  the  darkness. 
When  we  arrived  at  the  village  every  one  had  fastened  up  for 
the  night  and  gone  to  bed.  Pleadings  for  admittance  were  un- 
heeded, so  the  effect  of  whip-handles  and  hob-nailed  boots  was 
tried.  Presently  a  husband  and  wife  were  heard  in  consultation. 
"  My  dear,"  said  the  masculine  voice,  "  it's  robbers ;  you  had  better 
go  to  the  door."  It  was  opened  very  reluctantly  by  a  dishevelled 
female,  who  found  it  was  "  only  the  griiigos"  and  at  length  the  way 
into  the  courtyard  was  unbarred,  and  admitted  us  to  the  tambo 
kept  by  Antonio  Racines,  who  became  our  host  for  several  weeks. 

^  This  is  the  height  of  the  summit  of  the  road.  The  highest  points  upon  this 
ridge  are  three  small  i)eaks  called  Chaupi,  which  can  be  seen  from  long  distances. 
The  view  from  the  top  of  the  Tiupullo  ridge  is  one  of  the  most  extensive  in  Ecuador. 
It  embraces  Tunguragua  and  Chimborazo  on  the  south ;  lUiniza,  Cotopaxi,  and 
Rumifiahui  close  at  hand  ;  and  extends  as  far  north  as  Cotocachi  (distant  seventy- 
five  miles).     The  city  of  Quito  cannot,  however,  be  seen  from  it 


CHAPTER    V. 

ON  AN  ASCENT  OF  COUAZON,  AND  WALKS  IN  THE  LANES  OF  MACHACIII. 

Certain  circuiustances  led  me  to  say  in  the  morning,  "  Seflor 
Uacuies,  now  tell  me,  upon  your  word  of  honour  us  a  gentle- 
man. Are  there  fleas  in  this  house  ? "  There  was  just  a  fractional 
hesitation,  and  then  the  tambo-keei>er  auswei-ed  with  the  air  of 
a  inan  who  spoke  the  truth,  "  Sefior,  upon  my  word  of  honour, 
t}ifre  are."  The  infonnatiou  had  lieen  confirmed  beforehand. 
It  was  decided  to  have  a  general  clear  out,  and  Jean-Antoine, 
to  his  credit,  became  chief  housemaid.  The  contents  of  our 
apartments  were  taken  into  the  galleiy  of  the  courtyard,  and 
were  Bcrubbod,  brushed,  l)eaten  or  shaken,  much  to  the  wonder 
of  the  natives.  The  news  spread,  and  soon  the  jmlio  was  filled 
with  a  troop  of  sallow  urchins,  grinning  from  ear  to  ear, 
"  These  gringos  are  very  odd,"  they  said.  "  See !  that  is  tlie 
Sefi&r  patron.  Look!" — pointing  to  Jcan-Antoine — "that  is 
Seiior  Juan.     What  a  fine  beard  !" 
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In  these  operations  Louis  could  not  be  of  much  service,  as 
he  needed  absolute  repose.  His  time  was  piincipally  employed 
in  the  study  of  a  coarsely -coloured  print  of  the  Immaculate 
Conception,  and  in.  watching  a  little  girl  in  blue,  at  the  general 
shop  on  the  opposite  side  of  the  road,  who  alternated  the  sale 
of  rolls  with  the  occupation  of  the  Ladies  of  Latacunga.  When 
he  b^an  to  hobble  about,  and  could  sit  in  a  chair  on  our  little 
balcony,  life  became  more  interesting  to  him ;  for  his  eye  could 
sweep  over  the  whole  of  the  great  basin  of  Machachi,  and  tiuce 
the  Quito  road  from  Tambillo  to  the  Tiupullo  ridge,  with  the 
passing  herds  of  cattle ;  or  see,  right  in  front,  the  daily  thunder- 
clouds gather  round  the  cliffs  of  Buminahui  and  Pasochoa,  and, 
in  the  vista  between  the  two,  the  needle -crest  of  Sincholagua, 
or,  on  rare  occasions,  the  noble,  snow -clad  mass  of  Antisiina. 

From  our  windows  on  the  upper  floor  of  the  tambo,  all  that 
passed  on  the  road  came  under  our  inspection.  In  the  etirly 
morning  cattle  were  shifted  from  one  place  to  another,  and  some- 
times a  wild  bull  went  along,  in  charge  of  mounted  men,  lassoed 
fore  and  aft;  a  horseman  in  the  front  towing  it  by  the  horns, 
and  two  others  each  with  a  separate  fastening  in  the  I'ear,  ready 
to  check  its  pace  if  it  became  too  frisky,  or  to  give  it  a  touch 
with  theh'  lances  if  it  needed  stinmlus. 

As  day  advanced,  arrieros  with  their  teams  made  their 
appearance,  and  they  constituted  the  gi-eater  part  of  the  passers- 
by.  Though  travelling  for  the  sake  of  viewing  their  country 
is  a  thing  unpractised  by  Ecuadorians,  we  saw  occasionally 
some  one  a  little  out  of  the  common,  going  perhaps  on  a  visit 
to  a  neighbouring  farm,  and  such  a  person  was  generally  worth 
examination.  When  got  up  correctly,  he  wears  a  so-ciiUed 
Panama  hat,  a  straw  hat  which  will  roll  up  and  can  be  put  in 
the  pocket,  and  may  cost  anything  between  ten  shillings  and 
ten  pounds.^  To  take  care  of  this  precious  article  he  puts  on 
a  white  outer  casing,  but  as  this  would  get  spoiled  by  rain  he 

^  The  lowest  price  I  heard  quoted  in  Quito  was  nine  shiUings. 
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covers  it  with  oilskin,  so  that  he  has  three  hats  oue  on  top  of 
the  other.     To  protect  his  eyea  he  ought  to  use  a  pair  of  bhie 
goggles.     Outside,  he  displays  a  poucho  of  superior  quality,  and 
underneath  it  there  are  several  of  a  coarser  kind.^      What  he 
niay  wear  in  the  way  of  trousers  cannot  be  said,  for  they  are 
covered  up  by  buskins  made  from  the  skin  of  some  wild  •animal, 
and  liis  feet  are  nearly  invisible.     If  seen,  oue  most  likely  observes 
that  his  toes  are 
peeping  through 
his  shoes.     But 
lor  all  deficien- 
cies thei'eabouts 
he  makes  u])  in 
the  heel,  by  his 
spui-s,  whicli  are 

gigantic.  Tlie  annexed  figure  i-epresents  what  is  considered  a 
moderate  thiitR  in  spurs.*  If  lie  is  proi>erly  fitted  out,  lie  carries 
at  the  button-hole  a  carved  drinking-cup,  and  at  his  side  a  ti-e- 
mendous  sheath-knife,  or 
tnackela,  an  article  that 
is  supposed  to  be  neces- 
sary for  clearing  away 
branches.  A  person  of 
distinction  will  be  strong 

-    ,       .__  _        -—  in  his  whip,  which  will 

~""    "  have    a     wrought  -  iron 

handle,  as  it  is  fonud  that  that  description  does  not  break  so 
readily  on  the  liead  of  a  mule  as  a  wooden  one,  and  he  will  carry 
a  guitar  at  his  saddle-bow.    Such  a  i>erson,  according  to  the  phrase 

'  The  ponchos  iu  most  geuerat  use  were  coarse  woolleD  ones,  measuring 
62  X  53  iucbea.  Tlioy  cost  seven  or  ciglit  sliillings  apiece,  and  seemed  usually 
to  Iw  made  locally,  lliere  was  a  poncho -maker  nearly  oplxJsite  to  us  at  Mach- 
achi.  In  Quito  and  to  the  north,  cotton  ponchos  are  frequently  woru.  They  are 
both  lighter  and  i:hea|ier. 

'  Tlie  rowels  u 
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of  the  country,  is  'a  great  cavalier/  and  if  he  is  decently  mounted 
he  may  aspire  to  marry  any  woman  in  the  land. 

In  the  evening,  when  traffic  ceased,  the  youth  of  the  fau- 
bourg  turned  out  for  the  only  pastime  they  enjoyed,  which 
consisted  in  whacking  a  huge  ball  in  the  air  by  clubs 
fastened  around  their  wrists.  The  Christian  names  of 
the  children  of  this  place  were  of  the  fanciful  kind 
common  in  Ecuador.  Fidelity  might  be  seen  playing 
with  Conception,  or  Incarnation  running  after  Immor- 
tality. They  became  useful  as  collectors,  and  angled 
for  reptiles  which  they  would  not  dare  to  touch,  and 
brought  them  in  alive,  dangling  from  cotton  nooses 
at  tlie  end  of  sticks.^  "What,"  my  young  friends 
timidly  enquired  of  the  dusky  Indian  youth  who  was 
nominal  waiter  and  actual  slave  at  the  tambo,  "does 
the  Seilor  Doctor  do  with  all  these  things  ? "  and,  when 
it  was  heard  that  they  were  collected  with  a  view  to 
the  future,  the  rumour  was  circulated  that  we  Uved 
on  lizards  and  frogs,  and  were  thought  more  odd  than 
before. 

Machachi  reposes  upon  a  series  of  strata  of  vol- 
canic ash  or  dust  which  must  have  been  emitted  dur- 
ing eruptions  incomparably  more  severe  than  any  that 
are  recorded.  The  sections  which  can  be  seen  by  the 
sides  of  the  lanes  shew  this  very  clearly.  In  one  that 
was  exposed  in  the  road  nearly  opposite  to  the  tambo, 
leading  to  the  village  proper,  the  surface  soil  which 
was  under  cultivation  was  about  six  feet  deep,  composed  of  a  mis- 
cellaneous assemblage  of  volcanic  debris.  This  was  followed  by 
a  horizontal  stratum  of  the  finest  ash,  ten  inches  thick,  almost 
as  soft  to  the  touch  as  cotton -wool.  It  was  perfectly  unifonn 
in  character  throughout ;    composed   of  infinitesimal   fragments, 

^  Nothing  would   induce   Ecuadorians  —  either  whites  or  Indians  —  to  touch 
lizards,  and  they  were  almost  equally  afraid  to  handle  frogs. 
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and  may  properly  be  termed  an  impalpable  powder.     It  is  found 
to  be  principally  made  up  of  felspar  and  hornblende,  with  some 
pumice  and  a  email  admixture  of  mica  and  magnetic  particles.' 
Underneath   it   comes  a 
dark   and   comparatively 
coarse  basaltic  (?)  ash,  two 
feet  and  a  half  thick ;  and 
this  is  succeeded  by  a  finer 
ash  of  the  same  nature, 
one  foot  deep.     In  these 
two  strata,  three  feet  and 
a  half  thick, pumice  occurs 
only  in  small  quantities. 
Underneath  them,  ex  tend- 
ing how   deep  I  do  not 
know,  there  is  a  fine  and  brilliantly  white  dust  of  a  totally  dis- 
tinct character  from  all  above  it.     This  mainly  consists  of  pumice, 
and  closely  approxiraatea  in   its  constitution  to  the  coarser  a.sh 
which  was  found  at  Ambato  (see  pp.  94-5).*     These  four  beds  ai-e 

■  Prof.  T.  O.  Boiiney  and  Miss  Baisui  sa; :  "  It  cansiBU  largely  ot  miDeral 
rritgmeata,  wliich  are  often  ot  brokeu  ciyatalliiie  foim.  The  coarser  vary  fmni 
'05  to  '15  nini.  in  length,  the  finer  may  avenj^  fi-am  '01  to  '02  mm.  Pnmice 
ia  prcaent,  some  a(  it  encloajiig  Tairly  Urge  crystals.  Tlie  mJneraU  in  the  asli  are 
chiefly  felaiiar  (some  being  ooataincd  within  the  puniiee)  and  green  pyroxene,  ao  far 
ax  eould  In  ascertained,  hornblende.  A  fen  largish  chips  of  brown  mica  occur, 
and  Bomo  black  opaque  grains,  probably  an  iron  oxide.  The  lineat  dust  seems  to 
consist  chiefly  of  felsiiar  and  of  pumice." 

'  Almost  the  sole  i>oint  of  difference  between  them  is  that  ttie  Ambato  deposit 
containa  a  considerable  percentage  of  rooky  fragments.  This  is  better  seen  in 
bulk  than  in  microscopic  samples. 

"The  lowest  stratum  at  Hacbachi  consista  mainly  of  clear,  colourless  vesicular 
pumice,  wbioh  includes  greenish  mica,  some  in  minute  hexagonal  plates.  ThLt 
aah  is  very  like  that  from  Ambato"  (described  on  p.  91),  "bnt  ia  ratber  clearer, 
having  fewer  of  the  microlithic  aggregations,  and  it  contains  more  numerous  grains 
of  a  clear  felspar,  mostly  in  angular  chips.  Brown  or  greenish  spheroids  occur, 
which  are  probably  similar  to  those  of  Ambato ;  they  are  very  regular  in  form, 
sometimes  shewing  rounded  holes  or  granular  structure,  and  they  rather  mimic 
the  apiwarance  of  casts  of  organisms."  —  Prof.  T.  G,  Bonney  and  Uiss  C.  A.  Raisin. 
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divided  from  one  another  almost  as  sharply  as  in  the  section  upon 
p.  104,  and  each  evidently  belongs  either  to  a  single  eruption,  or 
period  of  eruptions. 

Machachi  is  situated^  towards  the  bottom  of  a  basin  measur- 
ing about  twenty -one  miles  from  north  to  south  and  eleven 
from  east  to  west,  which  is  bounded  on  the  north  by  the  Tam- 
billo  ridge  (a  modest  eminence  connecting  the  lower  slopes  of 
Atacatzo  with  the  Puengasi  ridge),  on  the  south  by  the  TiupuUo 
ridge,  on  the  east  by  Bumifiahui  and  Pasochoa,  and  on  the  west 
by  the  north-eastern  slopes  of  Illiniza,  fcorazon,  and  the  south- 
eastern slopes  of  Atacatzo.  The  elevation  of  this  area  is  greater 
than  the  basins  of  Latacunga  or  Biobamba,  and  with  the  excep- 
tion of  its  north-east  comer  it  is  everywhere  more  than  10,000 
feet  above  the  sea.  The  drainage  of  the  basin  is  collected  into 
a  small  stream  called  the  Bio  Grande,^  which  passes  to  the  east 
of  the  Puengasi  ridge,  and  ultimately  falls  into  the  Pacific  at 
Esmeraldas.  The  high  road  to  Quito*  runs  very  directly  across 
the  lx)ttom  of  this  basin,  falling  slightly  the  whole  way  from 
south  to  north,  as  far  as  the  little  cluster  of  houses  called  Tam- 
billo,  where  the  ascent  of  the  ridge  of  the  same  name  commences ; 
and,  when  this  is  passed,  the  basin  of  Quito  is  entered,  and  the 
road  again  falls  continuously  towards  the  capital. 

Illiniza,  Corazon,  Atacatzo,  Pasochoa,  and  Bumifiahui  stand 

^  Tlie  tambo  and  a  long  line  of  straggling  houses  are  upon  the  high  road,  but 
the  town  (or  village)  proper  of  Machachi  is  about  three-quarters  of  a  mile  to  the 
east.     The  entire  population  amounts  perhaps  to  2500  persons. 

'  Where  we  crossed  it  on  our  way  to  Pedregal  it  was  not  more  than  two  feet 
deep  and  fifty  across.  It  was  frequently  remarked  that  the  volume  of  water  in 
the  streams  was  exceedingly  small,  considering  the  areas  drained  by  them.  This 
is  no  doubt  due  to  the  soil  being  greatly  fissured.  In  December,  I  walked  across 
the  Chimbo  at  Guaranda  from  stone  to  stone  without  wetting  my  feet.  The  bridge 
seemed  dangerously  low,  but  I  was  informed  by  the  authorities  that  it  was  never 
in  risk  of  being  carried  away,  although  the  rainfall  there,  as  well  as  in  the  in- 
terior generally,  was  considerable. 

'  In  Jan.,  Feb.,  and  June  I  measured  22,385  feet  where  it  runs  across  the 
plain.  The  measurement  extended  from  the  most  northern,  house  of  Machachi  to 
the  fine  bridge  of  Jambeli,  the  largest  structure  of  its  kind  I  saw  in  Ecuador. 

P 
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around  the  rim  of  the  basin  of  Machachi.  The  imposing  figures 
which  are  given  upon  my  map  as  their  elevations  above  the 
level  of  the  sea  may  lead  some  to  suppose  that  this  mountain 
panorama  must  be  exceptionally  fine.  From  more  than  one  reason 
this  is  not  the  case.  It  should  be  understood  that  in  the  heart  of 
the  Ecuadorian  Andes  there  are  no  such  rugged  cJutins  as  are 
considered  Alpine.^  The  character  of  much  of  the  interior  is  hilly 
rather  than  mountainous.  There  are  long  stretches  of  barren  soil, 
for  which  the  term  moorland  is  the  nearest  English  equivalent; 
and  lai'ge,  flat  or  slightly  undulating  areas  which  may  not 
improperly  be  called  plains.^  The  elevation  of  this  land  is  about 
9000  feet  above  the  sea,  and  out  of  (or  from  and  above)  it  the 
mountains  rise  which  have  a  world-wide  reputation;  and  in 
considering  them  it  is  necessary,  in  order  to  form  a  just  con- 
ception of  their  absolute  magnitude,  and  of  their  relative  import- 
ance as  compared  with  well-known  peaks  in  the  Alps  and 
elsewhere,  to  apply  a  constant  deduction  of  8-9000  feet  to  the 
heights  which  they  are  stated  to  rise  above  the  sea -level.  This 
is  not  all.  The  lower  slopes  of  most  of  the  mountains  of  the 
interior  are  unusually  long,  and  rise  at  very  moderate  inclina- 
tions,^ and  the  amount  of  precipitous  ground  is  less  in  proportion 
to  the  total  height  than  is  commonly  the  case  elsewhere.  By 
reason  of  this,  it  is  possible  to  take  beasts  of  burden  to  the 
great  heights  that  are  mentioned  throughout  this  volume.  From 
my  mountaineer's  point  of  view  some  of  these  peaks  13,000  feet 
and  upwards  in  elevation  were  contemptible,  for  to  all  appear- 
ance, by  exercising  a  little  ingenuity,  one  could  ride  to  their 
summits  on  the  back  of  a  mule  or  donkey.^ 

^  The  only  exception  to  this  general  statement  may  perhaps  be  found  in  the 
mountains  of  Uanganati. 

^  Such  as  the  plains  of  Riobamba,  Machachi,  and  Tumbaco. 

'  This  applies  only  to  the  interior.  The  western  (or  outer)  slopes  of  the 
Pacific  Range  of  Ecuador  would  be  accounted  steep  by  any  one. 

*  This  was  the  case  with  Pasochoa  (13,961)  and  Atacatzo  (14,892).  We  actually 
took  a  donkey  above  14,000  feet  on  Pichincha. 
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Illiniza  was  obviously  the  loftiest  of  the  several  mountains 
which  have  been  enumerated,  and  I  sent  Jean-Antoine  on  Jan. 
29-30  to  reconnoitre  it;  but  as  he  reported  that  it  was  nearly 
inaccessible  from  the  north  we  turned  our  attentions  to  Corazon, 
at  first  ludicrously  under-estimating  its  distance.  We  went  out 
late  one  day,  expecting  to  reach  the  top  and  come  back  again, 
and  did  not  even  get  to  the  foot  of  the  actual  peak.  This, 
however,  was  a  red-letter  day — we  saw  a  dead  donkey,  under  a 
hedge  about  1500  feet  above  Machachi ;  and  a  few  hundred  feet 
higher  met  a  scorpion  who  was  coming  downhill.* 

Corazon  was  ascended  a  century  and  a  half  ago  by  La  Con- 
damine  and  Bouguer.  The  former  says  expressly  (at  p.  58  of 
voL  1  of  his  JaumcU  du  Voyage)  that  they  made  the  expedition 
upon  July  20,  1738.*  In  the  prosecution  of  their  work,  they 
encamped  twenty -eight  days  somewhere  upon  the  mountain 
(doubtless  upon  its  eastern  side),  but  there  are  no  precise  indica- 
tions of  the  route  which  was  taken  by  them,  nor  could  any 
information  be  obtained  at  Machachi,  though  a  certain  Ecuadorian 

^  It  has  been  identiHed  as  Brotheas  subiiilens,  Gervais,  by  Prof.  E.  Ray  Lankester. 

Scorpions  were  very  seldom  seen  in  the  oi)en,  though  they  were  abundant  at 
Machachi,  and  could  be  found  almost  every^'here  by  turning  over  stones.  At 
Quito,  too,  they  were  numerous  in  old  walls.  But,  throughout  the  entire  journey, 
at  aU  our  upper  camps  we  did  not  discover  a  single  one,  and  they  could  hardly 
have  been  overlooked,  as  the  ground  was  always  levelled  for  the  establishment 
of  the  tents.  It  is  probable,  therefore,  that  12,000  feet  is  about  the  upper  limit 
of  the  range  of  the  scorpion  in  Ecuador. 

*  '*  Un  vent  froid  et  piquant  nous  couvrit  en  pen  de  temps  de  verglas :  11  nous 
fallut  en  plnsieurs  endroits  gravir  centre  le  rocher,  on  nous  aidant  des  pieds  ct 
des  mains :  enfin  nous  attoignimes  le  sommet.  .  .  .  Ce  sommet  t^toit  elevu  de 
250  toises  au  dcssus  de  notro  signal,  et  surpassoit  de  40  le  JHc  de  PUchiiichat  ou 
nous  avions  campe  I'annee  precedente  ;  aussi  le  mercure  etoit-il  plus  has  d'environ 
deux  lignes  au  Corazon :  il  s'y  so&tenoit  k  15  pouces  10  lignes.  Personne  n'a  v& 
le  barometre  si  has  dans  Tair  libre ;  et  vraisemblablement  personne  n*a  monte  a 
une  plus  grande  hauteur :  nous  etions  2470  toises  au  dessus  du  niveau  de  la  mer." 

In  Histoire  de  VAcademie  Rayale  des  SeieTices  (annee  1746),  Paris,  1751,  in  a  list 
of  the  highest  mountains  of  Uhe  Province  of  Quito,'  this  mountain  is  entered 
''£1  Corazon,  la  plus  grande  hauteur  oh  Ton  ait  mont^." 
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naDied  Lurenzo  vowed  that  he  had  been  to  the  top.     This  man 
was  engaged  to  act  as  our  guide.^ 

The  mountaio  Corazon  has  received  its  name  from  a  resem- 
blance it  is  supposed  to  have  to  a  heart.  It  is  a  prominent  object 
from  Machacbi,  placed  almost  exactly  midway  between  Atacatzo 
and  lUiniza.     Its  slopes  extend  to  the  outlying  villi^  of  Aloasi, 


and  itfter  rising  gently  and  then  abruptly  lead  one  to  easy  grass 
land,  which  continues  uninterruptedly  to  the  foot  of  a  cliff 
about  800  feet  high,  that  is  found  at  the  top  of  the  mountain. 
With  troxible,  one  might  ride,  upon  the  eastern  side,  to  within 
a  thousand  feet  of  the  summit.  On  some  days  the  monntain 
was  almost  covered  with  snow  do\vn  to  14,500  feet,  and  on  others 
no  snow  whatever  was  seen  on  any  part  of  it. 

'  Local  guidance  is  useful  over  tho  lowor  slopes,  tu  they  contain  Urge  earth- 
quake fiasurea  (qiKf/radaa)  which  are  occaaioaally  quite  impaasahle. 
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Lorenzo  led  us  to  a  place  a  long  way  to  the  south  of  the 
summit,  and  then  evidently  came  to  the  end  of  his  knowledge. 
On  his  *  ascent '  he  had  gone  as  far  as  one  can  go  with  the  hands 
in  the  pockets,  and  had  stopped  when  it  was  necesstiry  to  take 
them  out.^  We  continued  in  the  same  direction  to  see  what 
the  western  side  was  like,  and  presently  put  on  the  rope.  Our 
guide  was  the  first  to  be  tied  up,  and,  though  he  said  little,  his 
face  expressed  a  good  deal.  Possibly  he  supposed  that  he  had 
been  inveigled  to  this  lonely  spot  to  be  sacrificed  on  the  cairn 
of  stones  put  together  by  Jean-Antoine,  which  bore  a  suspicious 
resemblance  to  an  altar. 

The  western  side  of  the  highest  part  of  Corazon,  like  the 
eastern  side,  is  formed  of  a  great  cliff.  Snow  gullies  run  up 
into  it,  and  one  of  these,  towards  the  south  end  of  the  ridge, 
seemed  to  promise  easy  access  to  the  summit.  We  had  only 
progressed  a  few  yards  on  this  couloir  when  the  clatter  and  buzz 
of  falling  stones  was  heard,  which  flew  down  at  a  tremendous 
pace,  quite  invisible  as  they  passed  by.  We  retired  under  cover 
of  some  rocks  to  read  the  barometer,^  and  then  returned  to  the 
south  end  of  the  peak,  skirted  the  base  of  the  eastern  cliff, 
worked  round  to  the  north  side,  and  ascended  by  the  ridge  that 
descends  towards  Atacatzo.^ 

'  This,  man,  however,  was  a  good  fellow  ;  cheerful  and  willing,  and  an  excellent 
l»cde8trian. 

'  The  original  unreduced  reading  at  8.45  a.m.  was  17*383  inches,  temp. 
87"  Faht. 

'  Lorenzo  remained  below,  trying  to  dry  his  trousers.  •  We  started  from 
Machachi  at  midnight  on  Feb.  1,  reached  the  summit  at  noon  on  Feb.  2,  loft  it 
at  3.10  p.m.,  and,  rejoining  our  guide,  continued  towards  Machachi  until  we  struck 
the  route  taken  on  Jan.  27 ;  and  then,  as  it  was  getting  dusk  and  the  ground  was 
not  familiar  to  our  man,  thought  it  better  to  bear  away  to  the  south,  and  return 
by  the  route  which  was  taken  in  the  morning.  We  got  back  to  Machachi  at 
7.45  p.m. 

The  route  on  this  day  was  unnecessarily  circuitous,  and  is  not  given  on  the 
map.  The  ascent  of  Corazon  can  be  made  most  easily  by  taking  the  line  we  fol- 
lowed on  Jan.  27,  as  far  as  we  went,  and  completing  it  in  the  same  way  as  upon 
Feb.  2.     The  track  on  the  map  combines  portions  of  the  routes  of  these  two  days. 
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The  upper  part  of  Corazou  is  a  great  wall,  roughly  flat  on 

the  top,  which  is,  I  believe,  a  dyke — a  mast)  of  lava  that  has 

welled  up  through  a  fissure.    At  ita  highest,  it  is  nearly  level 

over  a  length  of  250  feet,  and  is  only  a  few  yards  across  from 

cast  to  west,*     At  1.15  p.ni.,  on  the  highest  point,  the  mercurial 

barometer   reatl   16"974  inches,  at  a  t€mperature   of  43°  Faht. 

The  height  deduced  (15,871  feet)  is  slightly  greater  than   tliat 

assigned   to  the  mountain  by  I^  Condamine  (2470  toises),  and 

by   Itetss   and   Stubel    (4816  metres).      The  extreme  difference 

between  the  three  measurements  amounts  to  seventy-five  feet. 

There  was  on  the  summit  an 

indication  of  a  previous  ascent 

in    two   dressed    fragments    of 

rock,  about   nine   inches   long, 

which  caught  the  eye  directly 

we  arrived.     They  were  a  black, 

scoriaceous  lava,  similar  to  the 

highest  rock  obtained  on  Chim- 

borazo,    and    subsequently    on 

various   parts   of  the    cone   of 

Cotopaxi.      I    saw   no   natural 

fragments  of   it  on  Comzon,  and   therefore  conclude  that  tliese 

dressed  pieces  must  have  b»en  transported  some  distance  by  the 

'  TliDUgh  the  summit  wsa  Tree  rrom  snow,  and  there  was  none  on  tlio  eastern 
side,  there  was  mucli  in  gullies  on  the  western  aide,  and  wo  fancied  there  might 
be  considorahle  beds  or  even  a  glacier  below.  Viewed  from  the  west  this  mountain 
would  l>o  considered  to  be  within  the  snow-line. 

The  theodolite  was  brought  up,  in  the  hojie  that  angles  might  be  obtained. 
We  were  surrounded  by  mists  nearly  the  whole  time  —  sometimes  not  being  able 
to  see  the  length  of  the  summit  ridge.  For  a  few  seconds  there  was  an  opening 
which  gave  a  superb  view  of  Cotopaxi,  whitened  by  new  snow,  rising  above  the 
dark  cliffa  of  Rumifiahui,  and  behind  it  the  mountains  that  lie  to  the  east  of  the 
baiiin  of  Ambato.  This  was  the  only  glimjise  I  had  of  the  mountains  of  Llouganati, 
and  from  this  casual  glance  I  Chink  an  explorer  of  that  region  will  find  {ilenty  of 
occupation,  for  the  mountains  are  close  and  steep,  and  the  region  seems  complicated. 
There  was  much  snow  upon  the  highest  points. 


CHAP.  V.  ON  THE  SUMMIT  OF  CORAZON,  1 1 1 

person  or  persons  who  deposited  them  on  the  spot  where  they 
were  found.^ 

The  rock  of  the  summit  is  described  by  Prof.  Bonney  as  an 
aiigite-andesite,^  and  closely  resembles  examples  from  several  of 
the  mountains  which  will  be  referred  to  in  later  chaptera.  Its 
natural  colour  is  a  slaty-grey,  but  this  is  only  apparent  in  newly- 
broken,  unwejithered  fragments.  Surfaces  which  are  exposed  to 
the  atmosphere  liecome  a  dull  red  (approximating  to  indian  rtnl), 
and  this  colouring  doubtless  arises  from  the  rusting  of  the  iron 
that  is  present  in  these  lavas.^ 

The  summit  ridge  was  by  no  means  exclusively  rocky.  The 
scoriaceous  surfaces,  by  decay,  had  been  converted  into  soil,  and 
in  the  earth  so  formed  there  was  quite  a  little  flora.  I  collcxited 
five  lichens  and  as  many  mosses,  three  Drabas,  a  Lycopcxlium,  a 
Wemeria,  and  an  Arenaria.  These  were  gi'owing  upon  the  very 
apex  of  the  mountain,  and  from  their  abundance  and  vigorous 
condition  it  was  clear  that  most  if  not  all  of  the  si)ecies  might 
have  attained  a  considerably  greater  elevation  if  there  had  been 
higher  ground  in  the  vicinity.* 

From  amongst  this  vegetation,  I  disinterred  an  earthwonu, 

^  On  return  to  Machachi,  no  one  coald  throw  light  on  the  matter.  Tlie  objects 
appeared  to  have  been  on  the  summit  for  years ;  yet  (though  they  were  not  freshly 
dressed)  they  did  not  appear  to  be  a  century  and  a  half  old.  One  can  hardly  sup- 
pose that  La  Condamine  and  Bougucr  indulged  in  this  frivolity.  To  have  trimmed 
these  si)ecimens  with  such  regularity  would  have  occupied  a  considerable  length 
of  time.     They  weigh  eight  pounds. 

'  Proc,  RoycU  8oe.^  June  19,  1884,  and  Supp,  App,,  p.  142. 

'  The  volcanic  dusts  referred  to  on  pp.  125,  141  are  only  this  rock  in  a  finely- 
divided  state.  If  some  of  it  is  placed  upon  a  sheet  of  paper  and  a  magnet  is  moved 
about  underneath,  it  will  appear  to  dance.  The  particles  of  iron  can  bo  drawn  off 
and  separated  from  the  rocky  ones  by  means  of  the  magnet. 

*  *AIectoria  divergenSj  Ach.,  Gyrophora  sp.,  *Xeuropogon  melaxanthvSf  Nyl., 
Parmelia  sp.,  StereoeaiUon  sp. ;  *Av4recBa  striata,  Mitt.,  Barlramia  aristatay  Mitt., 
*B.  Potasicaf  Mont.,  Cryptodiimi  lutcseeTis,  Jftog.,  Orihotriehum  sp. ;  *Lycopodium 
Saururus,  L.  ;  *Draba  imMcata,  C.  A.  Mey.,  D.  obovata,  Benth.,  and  *  another 
(not  determined);  Arenaria  dicranoides,  H.B.K.  Those  marked  >^'ith  an  asterisk 
were  abundant. 
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a  beetle,  a  bug,  and  some  spiders.  Several  species  of  flies  were 
seen  on  the  ridge,  but  I  only  succeeded  in  capturing  one.  The 
earthworm  was  about  an  inch  long,  and  in  an  immature  condition. 
Prof.  W.  B.  Benham  has  referred  it  to  the  genus  Rhinodrilus  of 
Terrier,  and  thinks  it  is  probably  the  same  species  that  was  sub- 
sequently found  upon  Cayambe,  which  he  names  R,  Baoadoriensis} 
Few  earthworms  were  seen  at  great  elevations  in  Ecuador,  and 
the  summit  of  Corazon  was  much  the  highest  point  at  which  one 
was  obtained.  The  beetle  is  found  by  Mr.  Bates  to  belong  to 
the  genus  Colpodes,  and  is  descrilied  by  him  at  p.  20  of  the 
Supplementary  Appendix  (C.  diopsis).  It  was  also  taken  on 
Pichincha. 

The  scantiness  of  the  collection  on  the  summit  of  Corazon  is 
to  be  attributed  to  the  hailstorms  which  occurred  while  we  were 
there.  Eain,  sleet,  hail,  or  snow  often  impeded  or  completely 
put  a  stop  to  this  description  of  work.  When  the  atmospheric 
conditions  were  favourable  something  was  always  obtained,  where- 
ever  we  went;  and  at  the  greatest  heights  I  laid  hands  upon 
everything  that  was  seen,  either  animal  or  vegetable,  anticipating 
that  the  zoological  side,  at  least,  would  yield  much  new  to  science.^ 
Whether  this  should  or  should  not  prove  to  be  the  case,  the  occa- 
sions afforded  opportunities  of  contributing  to  the  knowledge  of 
the  range  of  species  in  altitude.  The  results,  so  far  as  they  have 
been  worked  out,  are  presented  in  the  Supplementary  Appendix, 
and  in  the  Tables  in  Chapter  XIX.  the  representatives  of  the 
various  Orders  are  enumerated  which  were  obtained  at  the  most 
considerable  elevations. 

By  the  expression  range  in  altitude  I  mean  the  difference  in 
level  of  the  highest  and  lowest  points  at  which  any  particular 

^  See  Chapter  XII.  This  is  the  fourth  species  that  has  been  found  of  the  genus 
Wiinodrihis,    The  three  others  came  from  Venezuela,  Surinam,  and  Demerara. 

*  The  Botany  of  the  interior  of  Ecuador  had  been  investigated  by  the  late  Prof. 
William  Jameson,  who  resided  many  years  at  Quito,  and  made  excursions  in  its 
neighbourhood.  For  some  time  he  held  twD  apix>intmcnt8  in  the  capital.  Being 
a  Professor  of  BotAuy  he  was  made,  very  apjiropriately,  Master  of  the  Mint 


CHAP.  V.  RANGE  IN  ALTITUDE,  113 

species  may  be  found.^  If  one  should  be  obtained  or  observed 
at  the  level  of  the  sea  and  also  at  10,000  feet  above  it,  its  observed 
range  in  altitude  would  be  10,000  feet.  Most  things,  either  animal 
or  v^etable,  have  a  much  more  limited  range  than  this,  yet  there 
are  some  which  attain  or  even  exceed  it. 

Insects  in  the  Great  Andes  of  the  Equator  range  higher  than 
birds.  At  the  greatest  heights  they  were  found  less  upon  the 
surface  than  in  the  soil,  sometimes  living  amongst  stones  im- 
bedded in  ice,  in  such  situations  and  numbers  as  to  preclude  the 
idea  that  they  were  stragglers.  Small  in  size,  and  unattractive  in 
appearance,  they  have  hitherto  been  entirely  overlooked.  Though 
some  species  were  obtained  at  a  greater  elevation  above  the  sea 
than  I  observed  the  Condor,  their  range  in  altitude  appears  to 
be  small.  They  were  found  at  these  high  situations  and  nowhere 
else,  though  the  same  species  sometimes  recurred  at  mnUar  eleva- 
tions upon  widely -separated  mountains. 

Few  persons  have  concerned  themselves,  in  any  part  of  the 
world,  with  entomology  at  great  altitudes.  Such  remarks  as  have 
been  made  upon  it  have  generally  had  reference  to  the  stray 
individuals  that  are  termed  stragglers,  which,  generally  being 
wind -borne,  and  found  upon  the  surface,  are  those  which  most 
readily  catch  the  eye.  Thus  Humboldt  (who  ignores  ^  what  may 
be  termed  the  residential  population)  says,  in  Aspects  of  Nature, 
vol.  2,  pp.  33-4:— 

*^Eveii  butterflies  are  found  at  sea  at  great  distances  from  the  coast, 
being  carried  there  by  the  force  of  the  wind  when  storms  come  off  the 
land.  In  the  same  involuntary  manner  insects  are  transported  into  the  upper 
regions  cf  the  aJtmosphere,  16,000  or  19,000  feet  above  the  plains.  The  heated 
crust  of  the  earth  occasions  an  ascending  vertical  current  of  air,  by  which 

'  Some  persons  may  attach  the  same  meaning  to  the  expression  vertidal  range. 
I  venture  to  think  that  term  is  not  felicitous.  Comparatively  few  things  can  be 
said  to  have  any  vertical  range,  and  many  have  none. 

'  The  Zoology  of  Humboldt  and  Bonpland's  Voyage  contains  only  about  a  dozen 
species  of  insects  for  whioh  localities  in  Ecuador  are  mentioned,  and  not  one  of 
these  appears  to  have  come  from  a  greater  elevation  than  ten  thousand  feet. 

Q 
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light  bodies  are  borne  upwards.  .  .  .  When  Bonpland,  Carlos  Montufar 
and  myself  reached,  on  the  23rd  of  June,  1802,  on  the  eastern  declivity 
of  the  Chimborazo  the  height  of  19,286  English  feet,  we  saw  winged 
insects  fluttering  around  us.  We  could  see  that  they  were  Dipteras,  but 
...  it  was  impossible  to  catch  the  insects.  .  .  .  The  insects  were  flying 
at  a  height  of  about  18,225  feet.  .  .  .  Somewhat  lower  down,  at  about 
%600  toises  (16,680  feet),  also  therefore  within  the  line  of  perpetual 
snow,  Bonpland  had  seen  yellow  butterflies  flying  very  near  the  ground." 

The  aim  and  intention  of  this  passage  is  to  shew  that  insects 
are  transported  involuntarily  to  great  altitudes,  and  this  un- 
questionably  often  occurs.  Most  persons  who  have  travelled 
in  mountainous  regions  have  found,  at  one  or  another  time,  in 
very  elevated  situations  (sometimes  on  snow  or  glacier),  insects 
which,  from  their  known  habits  and  habitats,  cannot  have  domi- 
ciled themselves  on  the  spot;^  and  their  actual  transportation 
in  quantities,  in  ascending  currents  of  air,  has  occasionally  been 
witnessed.  But  it  would  be  erroneous  to  assume  that  insect-life 
in  the  neighbourhood  of  the  snow -line  in  Equatorial  America  is 
limited  to  stragglers,  or  that  they  form  a  considerable  percentage 
of  it.  The  upper  zones  of  the  Great  Andes  have  a  residential 
population,^  and  I  shall  endeavour  to  shew,  at  a  later  point, 
that  the  'yellow  butterfly,'  which  Humboldt  uses  to  give  point 
to  his  remarks,  probably  comes  within  the  cat^ory  of  'perma- 
nent residents ' ;  and,  if  it  does,  it  is  not  a  happy  example  of  a 
wind-borne  straggler. 

At  first,  the  dimensions  of  the  great  basin  of  Machachi  were 
underrated  or  unappreciated.  Objects  which  were  supposed  to  be 
a  mile  distant  sometimes  proved  to  be  two  or  three  miles  away. 
Woods  looked  like  clumps  of  bushes,  and  impassable  ravines 
appeared  mere  ditches.  When  we  became  better  acquainted 
with   it,   the   bare,   almost   naked-looking   plain    was  found    to 

*  Examples  are  given  in  Chapters  VI.,  XIII.,  and  XV. 

'  In  the  Supp.  App,  there  will  be  found  98  species  of  insects  which  were 
taken  at  10,000  feet  and  upwards.  Of  these,  15  are  known,  71  are  new  to  science, 
and  12  are  not  identified. 
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contain  unsuspected  dells  and  nooks  decorated  with  fems,^  and 
hidden  lanes,  wandering  in  concealed  qriebradas,  gay  with  Salvias, 
Fuchsias,  and  Verbenas,*  giving  shelter  to  a  countless  population, 
varied  in  habits,  different  in  natures,  whose  range  was  determined 
by  light  and  shade,  heat  and  cold,  moisture  and  vegetation  — 
many  timid  and  shrinking  from  observation,  seldom  straying 
far  from  the  spots  that  were  home  or  habitation,  where  they 
must  be  sought  to  be  found. 

Pumas  and  deer  ranged  over  the  high,  rugged  ground; 
foxes,  weasels,  and  opossums  dwelt  on  the  lower  slopes;  and 
down  in  the  basin  there  was  a  Zoologist's  paradise.  Butterflies 
above,  below,  and  around;'  now  here,  now  there,  by  many 
turns  and  twists  displaying  the  brilliant  tesselation  of  their 
under- sides.  Some  congregated  in  clusters  on  the  banks  of 
streams  or  in  muddy  places,  while  others  sailed  in  companies 
over  the  open  plain.  Mayflies  and  Dragonflies  danced  in  the 
sunlight ;  lizards*  darted  across  the  paths ;  and  legions  of  spiders 

'  Asplenium  Triefiomanes,  L. ;  Cystopteris  fragilis,  Bemh.;  Polypodium  athyri- 
oideSj  Hook,  (abundant) ;  P,  anffiistifolium,  Sw. ;  P,  litcidufn,  Bory ;  P.  murorum. 
Hook. ;  and  P,  pleb^'um,  Schlecht 

'  The  following  were  some  of  the  more  common  plants  in  the  hedges  and 
ditches : — Lepidium  Huniboldtii,  D  C. ;  Cassia  tomentosa^  L. ;  Rubua  ap, ;  Fuchsia 
petialaris,  Eth.;  Chvquiragua  landfoliay  H.B.K.  ;  DaUa  MtUisii,  H.B.K.;  Solanum 
oekrcphyllum.  Van  Heurck  f ;  Alonsoa  eaiUialata,  R.  &  P.  ;  Salvia  vermici/olia, 
H.B.K. ;  Stachys  elliptiea,  H.B.K.  ;  Verbena  prostraia^  Br.  ;  BoTnarea  CaJdasiana, 
Herb. ;  and  Cyperus  melanostachytts,  K.  k  K.  A  very  queer  flowering-plant,  resem- 
bling a  mushroom,  was  also  abundant  at  Machachi.  It  has  been  described  in  the 
Journal  of  Botany,  June  1890,  by  Mr.  £.  G.  Baker,  who  says,  **  in  its  floral  characters 
it  resembles  HeloaiSy  and  in  its  rhizome  Corynosa  ;  it  is  therefore  interesting  as  form- 
ing a  connecting  link  between  these  two  genera.  This  will  make  the  third  species 
of  HeUms,  the  others  being  ff.  CfuyanensiSy  Rich.,  and  ff,  Mexieana,  Lieb." 

'  We  obtained  a  Sterojna  ;  three  species  of  Peddliodes ;  Lymarujpoda  leosna,  Hew. ; 
L.  tenerj  Hew.  ;  Agraulis  glyeera,  Feld. ;  Pyrameis  huntera  (Fabr.) ;  P.  carye 
(HUbn.) ;  Junania  vtllida  (Fabr.) ;  Lyeasna  kod,  Dmce  ;  L.  AndiooUiy  n.8p. ;  *Pieri8 
xanthodice,  Lucas  ;  P.  suadella,  Feld.  ;  Colias  leshia  (Fabr.) ;  *  C.  dimera,  DoubL  & 
Hew. ;  Papilio  Amerieus,  Kollar ;  Pamphila  phylams  (Dniry) ;  and  an  Ancyloxypha. 
Those  marked  with  an  asterisk  were  very  numerous. 

^  Liocqfhaltu  trachyeephalus  (A.  Dum.). 
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pervaded  the  gi'ass,  many  very  beautiful — frosted -silver  backs, 
or  curious,  like  the  saltigrades,  who  took  a  few  steps  and  then 
gave  a  leap.  There  were  crickets  in  infinite  numbers;  and 
flies  innumerable,  from  slim  daddy -long-1^  to  ponderous,  black, 
hairy  fellows  known  to  science  as  Dejeanice;  hymenopterous 
insects  in  profusion,  including  our  old  friend  the  Bishop  of 
Ambato,  in  company  with  another  formidable  stinger,  with  chrome 
antennae,  called  by  the  natives  'the  Devil';  and  occasional 
Fhasmas  (caballo  de  palq)  crawling  painfully  about,  like  animated 
twigs.^ 

In  the  early  morning  it  was  generally  fine,  though  seldom 
clear.  The  weather  always  degenerated  as  day  advanced,  and  at 
noon  the  sun  was  scarcely  ever  seen.  Soon  afterwards  gathering 
clouds  proclaimed  a  coming  storm.  "VVTien  the  thunder -echoes 
ceased  to  roll  between  Corazon  and  Ruminahui,  Jean-Antoine 
and  I  used  to  turn  out  for  our  walks  in  the  lanes  of  Machachi. 
The  short  equatorial  day  was  nearly  over.  The  hum  of  the  bee 
and  the  chirping  of  the  cricket  had  ceased,  and  the  toilers  in 
the  fields  had  already  retired.  We  met  no  one,  and  there  were 
no  sounds  (except  perhaps  the  distant  notes  of  a  reed-pipe 
played  by  some  Indian  lad  wending  his  way  homewards)  until 
the  frogs ^  began  their  music;  and  when  this  presently  died  away, 

^  The  following  Beetles,  first  obtained  at  Machachi,  are  described  in  the  Sti^, 
ApP'i  pp.  8-65:  —  Anisolarsus  BradytoUieSf  PelnuUelltis  variipeSy  P,  oxynodes, 
Fterostichua  liodes,  Colpodes  alticola,  Uroxys  IcUesulccUtu,  Clam/palpvs  WTiymperi, 
Barolheu3  Atidinus,  *Baryxenu8  cequcUorius,  and  Eurysthea  arigruslieollis,  by  Mr. 
H.  W.  Bates ;  Philonthus  JFhymperi,  *  P.  divisus,  Meloe  sexgtUtatus,  and  Ananca 
debiliSf  by  Dr.  D.  Sharp ;  Astylus  his  -  sex^uUcUtis  (the  most  widely  distributed 
beetle  in  the  interior  of  Ecuador,  found  almost  everywhere  between  9000  and 
13,500  feet)  by  the  Rev.  H.  S.  Gorham ;  and  *"  Navtpadus  segnipes  by  Mr.  A.  S. 
Olliff.  Those  marked  by  an  asterisk  were  only  found  at  Machachi.  The  rest 
were  subsequently  obtained  elsewhere,  at  similar,  or  at  slightly  higher  and  lower 
elevations. 

'  Phryniactu  IceviSf  Gthr. ;  Hylodea  umstrtgaivs^  Gthr. ;  and  Notolrana,  mar- 
aupiatum  (Dum.  k  Bibr.).  The  Hylodes  (so-called  'tree-frogs')  were  taken  on  the 
ground. 
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an  almost  perfect  stillness  reigned — the  air  was  scarcely  dis- 
turbed bj  the  noiseless  flight  of  the  gigantic  moths,  and  the 
gentle  twittering  of  the  little  birds  making  snug  for  their  long 
night. 

Our  rooms  became  a  museum,  and  sometimes  almost  a  mena- 
gerie. Aided  by  a  troop  of  willing  helpers,  never  a  day  passed 
without  acquiring  things  that  had  not  been  seen  before  ;^  for 

*'The  Almighty  Maker  has  throughout 
Discriminated  each  from  each,  hy  strokes 
And  touches  of  his  hand,  with  so  much  art 
Diversified,  that  two  were  never  found 
Twins  at  all  points." 

In  these  pursuits  I  was  much  assisted  by  the  tambo- keeper, 
who  interested  himself  in  furthering  our  work.  He  introduced 
me  to  Gydopium  cydoimm,  the  only  fish  in  the  interior — a  high- 
bred fish,  with  a  string  of  names  that  a  Duke  might  envy ;  ^  and 
was  the  means  of  procuring  the  first  Amphipod  collected  in 
Ecuador.  "  Senor  Antonio,"  I  said  to  him  one  day, "  Mr.  James 
Orton,  M.A.,  Professor  of  Natural  History  in  Vassar  College, 
New  York,  observes*  that  the  only  crustacean  found  in  the 
interior  'is  a  small  cray-fish  abounding  in  the  filthy,  stagnant 
waters  about  Quito.*  Now  couldn^t  you  raise  a  crab  or  a  shrimp, 
or  something  of  that  kind,  for  it  is  very  sad  to  think  that  there 
are  no  crustaceans  in  Ecuador."  The  good  man  did  not  know 
whether  I  was  speaking  in  jest  or  in  earnest,  so  I  set  to  work 
with  my  pencil  to  enlighten  him,  and  invented  forms  which  it 

^  One  afternoon  we  made  an  excursion  to  a  panedllo  on  Corazon,  and  beat  the 
bushes  into  an  old  umbrella.  So  far  as  they  are  determined,  everything  obtained 
was  new.  The  following  species  are  included  in  the  Supplementary  Appendix. 
Coleoptera: — Cercometes  Andicola,  Olliff  (p.  58);  PandeletiiLS  argentatuSf  OUiff 
(p.  62) ;  Aphthona  Ecuadoriensis,  Jacoby  (p.  85) ;  and  Pibolia  viridiSf  Jacoby 
(p.  86).  Rhynchota: — Margus  tibialis,  Harmostes  CorazonuSf  H.  montivaguSf' 
Dionyxa  variegata,  and  Lygus  excelsus  (pp.  113-4).  Most  of  these  species  were 
obtained  only  at  this  locality. 

'  See  Supp,  App,f  pp.  137-9.         '  In  The  American  Naturalist,  1872,  p.  650. 
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would  be  difficult  to  assign  to  any  existing  genera.  Antonio 
Bacines  still  looked  perplexed,  as  well  he  might ;  but  at  last  his 
face  brightened,  and  he  held  up  a  forefinger,  and  beckoned.  "Come 
with  me."  He  led  me  to  a  little  ditch  about  half  a  mile  outside 
the  village,  with  stagnant  water,  and  amongst  the  weeds  I  got 
my  first  crustacean,  which  has  been  identified  by  the  Rev.  T.  R.  R 
Stebbing  as  Hyaldla  inermis,  S.  I.  Smith.^ 

Thus  the  time  passed  quickly  and  pleasantly.  Still,  it  must 
not  be  supposed  that  our  lives  were  always  as  sweet  as  rose- 
water,  for  trouble  sometimes  arose  through  the  want  of  that  con- 
venient, universal  language  which  it  is  expected  will  prevail  when 
the  lion  lies  down  with  the  lamb.  Ecuadorians  have  their  habits 
and  customs,  many  of  which  we  did  not  understand — nor  did 
they  understand  ours.  At  Machachi  it  was  customary  for  the 
natives  to  keep  mongrel  curs  as  guardians  of  their  property; 
and  these  brutes,  though  somewhat  respectful  to  cavaliers,  looked 
upon  a  pedestrian  as,  presumably,  a  person  of  bad  character, 
and  did  not  understand  that  a  man  may  wish  to  pluck  a  flower 
without  desiring  to  steal  a  poncho. 

The  first  time  I  took  a  solitary  walk  in  the  lanes  of  Machachi 
it  was  dark  before  I  rejoined  the  main  road ;  and  upon  entering 
the  suburb  that  stretches  a  mile  to  the  south  of  the  tambo 
several  of  these  curs  rushed  out  and  made  for  me.  Others 
joined  them,  until  at  last  there  were  about  a  dozen,  from  the 
size  of  a  fox-hound  downwards,  snarling  and  snapping  and  making 
dashes  at  my  shins  and  calves  in  a  most  uncivilized  manner, 
and  they  got  to  the  length  of  fastening  on  my  clothes  Uke  hungry 
wolves.  Upon  remonstrating  the  next  day  with  some  of  their 
owners  at  this  rude  treatment  I  was  assured  that  it  was  quite 
a  mistake  to  call  the  dogs  savage — they  were  very  good  dogs, 
indeed  (and  this  was  said  by  way  of  commendation),  their  virtues 
were  so  well  known  that  when  any  person  in  the  neighbourhood 
was  in  want  of  a  dog  he  would  come  to  Machachi  to  steal  one, 

^  A  figure  is  given  in  Chapter  XIX.     See  also  Supp,  App.^  pp.  125-7. 
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For  the  future  I  went  about  armed  with  a  bludgeou,  as  these 
guardians  Beemed  quite  capable  of  eating  one  up.  If  this  had 
occurred,  and  their  masters  had  been  brought  before  a  Jefo- 
politico,  the  defence  would  have  been  substantially  the  same  as 
that  which  was  made  by  a  gentleman,  living  in  a  Midland  county, 
whose  two  Pyrenean  mastifls,  oa  meeting  a  curate  riding  on  horse- 
back, hunted  him  and  pulled  him  down.  Their  owner  assured 
the  Bench  that  they  were  the  gentlest  creatures  alive,  but  they 
were  unaccustomed  to  see  curates  riding  on  horseback,  and 
thought  it  was  improper.  The  Machachi  men  would  have  said, 
"  It  is  certainly  U>  be  deplored  that  there  is  nothing  left  of  the 
Doctor  escept  the  buckles  of  his  braces,  but  this  is  not  the  fault 
of  the  dogs,  who  are  the  best  dogs  in  the  World.  The  fact  is, 
the  Seiior  woidd  go  on  foot,  he  would  not  ride  on  horseback, 
and  the  dogs  did  not  understand  it " ;  and  there  is  no  doubt  that 
the  defence  would  have  been  considered  a  good  one. 


SNOW-CORNICES. 


CHAPTEK  VI. 


ON   COTOPAXI  AND   ILLINIZA. 


When  I  was  detained,  a  very  unwilling  guest,  in  the  inn  at 
Chuquipoquio,  kept  by  the  possible  Marquis,  a  project  entered 
my  head  from  the  execution  of  which  I  promised  myself  some 
compensation  for  being  obliged  to  quit  Chimborazo  prematurely. 
My  vexation  had  been  keen  at  being  compelled  to  retreat  from 
that  mountain  after  so  much  labour  had  been  expended  in 
establishing  our  lofty  camps;  and  although  this  was  lessened 
when  I  learned  the  real  cause  of  the  defection  of  my  assistants, 
and  anger  gave  place  to  pity  for  the  unfortunate  sufferer,  it 
did  not  alter  the  fact  that  we  left  before  our  work  was  finished, 
and  that  it  was  interrupted  at  an  interesting  point. 

We  had  learned  on  Chimborazo  that  mountain -sickness  was 
a  reality.  Although  the  more  acute  symptoms  had  disappeared, 
whilst  remaining  at  low  pressures,  it  was  not  certain  that  they 
would  not  reappear;  still  less  that  they  would  not  recur  if  we 
remained   continuously  at   a  yet   lower  pressure   than   we   had 
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experienced  at  the  third  camp,  namely,  about  16  inches.  To 
settle  this  matter,  so  far  as  it  could  be  done  in  Ecuador,  I  had 
intended  to  ascend  Chimborazo  £^in,  perhaps  several  times,  and 
had  even  projected  a  residence  on  the  snow  plateau  at  its 
summit.  This  now  could  not  be  done.  The  stores  and  baggage 
which  had  cost  so  much  time  and  trouble  to  take  up  had  all 
been  brought  down  again,  the  camps  were  broken  up,  and  the 
information  which  was  desired  could  only  be  obtained  by  begin- 
ning afresh  in  some  other  quarter. 

All  the  other  Great  Andes  of  the  Equator  were  believed  to 
be  lower  than  Chimborazo,  and  consequently  we  were  not  likely 
to  add  materially  to  what  we  had  already  learned  concerning 
the  effects  of  diminished  atmospheric  pressure  by  simple  ascents 
and  descents  of  them.  Moreover,  two  of  the  loftiest — Antisana 
and  Cayambe — were  as  yet  unclimbed,  and,  even  should  we 
get  up  them,  it  was  probable  that  we  should  be  unable  to 
remain  on  their  summits.  So  my  thoughts  naturally  turned 
to  the  great  volcano  Cotopaxi.  It  was  reported  that  there  was 
a  large  slope  of  ash  at  the  apex  of  its  terminal  cone,  and  I 
proposed  to  encamp  upon  it,  close  to  the  top  of  the  mountain. 
If  this  could  be  done,  and  if  we  should  find  that  we  could 
remain  at  this  height  (19,500  feet)  for  a  length  of  time  without 
suffering  inconvenience  from  the  low  reigning  pressure,  it  would 
substantially  advance  our  information,  and  would  give  good 
grounds  for  hope  that  one  might  carry  exploration  elsewhere 
as  high  as  24,000  or  25,000  feet  above  the  level  of  the  sea; 
though  it  would  still  leave  in  uncertainty  the  possibility  of 
attaining  the  very  highest  summits  in  the  world.  It  is  idle  to 
suppose  that  men  will  ever  reach  the  loftiest  points  on  the 
globe,  unless  they  are  able  to  camp  out  at  considerably  greater 
elevations  than  twenty  thousand  feet. 

The  chance  of  having  a  nocturnal  view  of  the  interior  of 
the  crater,  though  a  secondary,  was  a  powerful  attraction. 
Those  who  had  hitherto  ascended  Cotopaxi  had  remained  a  very 

R 
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short  time  on  the  top,  and  had  only  obtained  fragmentary 
views  of  the  crater,  and  had  given  rather  divergent  accounts  of 
it.  Opportunities  do  not  often  occur  of  looking  by  night  into 
the  bowels  of  a  first-rate,  active  volcano,  and  the  idea  of  camp- 
ing upon  the  apex  of  the  cone  grew  upon  me,  the  more  I 
thought  about  it.  By  doing  so,  I  proposed  to  kill  two  birds 
with  one  stone.  The  project  could  not  be  executed  without  the 
active  co-operation  of  both  the  Carrels,  and  it  was  useless  to 
mention  it  so  long  as  the  frost-bitten  feet  of  Louis  remained 
unhealed. 

I  therefore  kept  the  scheme  to  myself  until  the  times 
appeared  favourable;  and  when  Louis  began  to  mend,  and 
there  was  a  prospect  of  his  being  able  to  get  to  work  again, 
I  broached  the  matter  diplomatically  and  circuitously ;  and, 
concealing  my  principal  motive,  harped  upon  the  secondary 
ones;  spoke  of  the  famous  eruptions  of  Cotopaxi,  referred  to 
the  discrepancies  in  the  determinations  of  its  height,  to  the 
uncertainty  of  the  nature  of  its  crater,  the  delights  of  being 
warm  in  camp,  and  the  opportunity  of  having  a  peep  into  the 
subterranean  world,  and  contrasted  the  dicta  of  various  eminent 
authorities  to  shew  how  little  volcanic  knowledge  had  advanced, 
and  spoke  long  without  effect.  At  last,  my  Chief  of  the  Staff 
said  one  day,  in  his  own  peculiar  idiom,  "You  have  raised 
within  me  a  great  desire  to  look  into  this  animal,"  and  I  knew 
then  that  the  matter  was  as  good  as  settled,  for  the  younger 
man  seldom  opposed  the  wishes  of  his  imperious  cousin. 

When  the  gashes  in  the  frost-bitten  feet  of  Louis  began  to 
heal,  and  he  could  hobble  about,  preparations  for  our  adventure 
were  set  agoing.  To  lessen  risks,  I  divided  the  instruments; 
we  studied  economical  methods  of  cooking ;  added  to  our  wraps, 
and  rehearsed  generally;  and  then  we  recrossed  the  TiupuUo 
ridge^  to  the  farm  of  Rosario,  to  get  a  profile  view  of  the  mount- 

^  Stopped  for  a  time  at  the  tambo  of  S.  AAa,  and  inquired  of  the  man  who 
kept  it  if  he  had  ever  known  stones  thrown  out  by  Cotopaxi  as  far  as  his  place, 
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ain.  At  daybreak  on  the  morning  following  our  arrival  (Feb.  8), 
the  imposing  mass  of  Cotopaxi  became  visible.  The  atmosphere 
of  smoke  and  haze  which  is  always  hanging  about  it  subdued 
its  details  without  concealing  its  general  contour,  and  produced 
an  effect  of  stupendous  size  and  enormous  height.  A  large 
quantity  of  steam  issuing  from  the  crater  was  first  of  all  borne 
towards  us,  then,  as  shewn  in  the  engraving,  was  drifted  to  the 
south-west,  and  finally  was  carried  northwards. 

The  farm  of  Eosario  is  nearly  due  west  of  Cotopaxi,  distant 
about  eighteen  and  a  half  miles,  and  its  position  is  sulBBciently 
elevated  (10,356  feet)  to  enable  one  to  judge  the  proportions  of 
the  mountain.  I  found  that  the  general  angles  of  the  northern 
and  southern  slopes  of  the  cone  were  rather  less  than  30°,  and 
a  week  later,  when  due  north  of  it,  I  observed  that  the  eastern 
and  western  sides,  though  somewhat  steeper,  scarcely  exceeded 
32°.^  These  moderate  angles  confirmed  the  impression  that  this 
ascent  could  be  made  with  facility,  and  that  such  troubles  as 
might  arise  would  be  more  due  to  too  much  wind,  or  to  want 
of  wind,  and  to  the  labour  incident  upon  carrying  a  quantity 
of  material  to  a  great  elevation,  than  to  the  nature  of  the 
ground  which  we  should  traverse. 

Cotopaxi  is  an  ideal  volcano.  It  comports  itself,  volcanically 
speaking,  in  a  regular  and  well-behaved  manner.  It  is  not  one 
of  the  provoking  sort — exploding  in  paroxysms  and  going  to 
sleep  directly  afterwards.  It  is  in  a  state  of  perpetual  tictivity, 
and  has  been  so  ever  since  it  has  had  a  place  in  history. 
There  are  loftier  mountains  which  have  been  volcanoes,  and 
there  are  active  volcanoes  with  larger  craters,  yielding  greater 
quantities   of  lava,  but   the   summit   of   Cotopaxi,  so  far  as   is 

and  he  said  he  had.  Asked  as  to  the  size  of  the  largest,  he  picked  up  one 
about  three  inches  in  diameter. 

^  They  have  been  stated  by  others  to  be  40°  and  upwards.  In  the  view  of 
Cotopaxi  given  in  Humboldt's  Vues  dans  les  CordilUres,  its  northern  and  southern 
slopes  are  represented  rising  at  an  angle  of  50°.  This  very  misleading  view  has 
been  copied  into  many  other  works. 
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known,  has  the  greatest  absolute  elevation   above  the  level  of 
the  sea  of  all  volcanoes  that  are  in  working  order. 

It  is  situated  about  forty-three  geographical  miles  south  of 
the  Equator  and  thirty  geographical  miles  south-east  of  Quito. 
In  the  accompanying  view  from  the  farm  of  Bosario  the  summit 
of  the  mountain  has  an  elevation  of  9300  feet  above  the  spec- 
tator, and  between  the  edge  of  the  plain  in  the  middle  distance 
and  the  foot  of  the  cone  there  is  a  depression,  occupied  by  the 
bed  of  the  River  Cutuchi.  This  river  takes  its  rise  at  the 
western  foot  of  Cotopaxi  The  head  waters  of  the  Cutuchi  are 
divided  from  the  streams  flowing  to  the  north  by  a  plain  called 
limpiopongo,  the  highest  point  of  which  is  behind,  and  a  little 
to  the  left,  of  the  domed  hill  (Callo)  shewn  in  the  engraving. 
All  the  streams  that  descend  &om  the  northern  side  of  Coto- 
paxi go  to  form  the  Eiver  Pita,  which,  after  getting  clear  of  the 
mountain  Sincholagua,  enters  the  basin  of  Chillo,  and  ultimately 
falls  into  the  River  Esmeraldas,  and  so  into  the  Pacific  Ocean. 
The  streams  which  rise  on  the  eastern  side  of  Cotopaxi  flow 
through  unexplored  country,  but  there  is  good  reason  for  suppos- 
ing that  they  fall  into  the  River  Napo.  It  is  of  little  conse- 
quence what  may  happen  in  that  direction.  The  Cutuchi  and 
Pita,  however,  and  the  rivers  into  which  they  fall,  traverse  the 
heart  of  Ecuador,  and  all  places  that  they  pass  are  more  or  less 
unsafe,  according  to  their  levels,  and  their  positions  in  relation 
to  the  rivers.  Some  of  the  more  proximate  places  to  Cotopaxi 
are  in  no  hazard  from  its  eruptions,  whilst  others,  at  much 
greater  distances,  are  in  constant  danger  from  them.  Thus, 
while  the  village  of  Machachi  is  secure,  the  town  of  Latacunga 
is  in  inmiinent  periL  The  nearest  house  to  the  crater  —  the 
tambo  of  S.  Afta — is  safe,  though  many  buildings  in  the  basin 
of  Chillo^  were  erased  by  the  floods  which  poured  down  at  the 
last  great  eruption.     This  took  place  on  June  26,  1877 ;  and,  as 

^  The   basin  of  Chillo  lies  to  the  north  of  the  mountain  Sincholagua.      The 
village  is  not  marked  on  my  map  as  I  was  unable  to  fix  its  |x>8ition. 


1 


CHAP.  VI.  ERUPTIONS  OF  GOTOPAXI  IN  1877,  125 

it  is  the  beet  recorded  one  that  has  occurred,  I  propose  to  refer 
to  it  before  proceeding  with  my  narrative. 

In  the  earlier  part  of  1877  a  rather  unusual  degree  of 
activity  was  manifested  by  Cotopaxi,  and  columns  of  smoke 
(composed  of  fine  dust,  which  is  commonly  termed  volcanic  ash) 
rose  sometimes  a  thousand  feet  above  the  cone,  and  at  night  the 
steam  and  smoke  that  issued  was  brilliantly  illuminated  by 
flames  or  incandescent  matter  within  the  crater.  The  dust  was 
carried  in  this  or  that  direction  according  to  the  prevailing 
winds,  and  much  fell  at  Machachi  and  its  neighbourhood.^  No 
alarm  seems  to  have  been  caused  until  June  25,  when,  soon 
after  mid -day,  an  immense  black  column  was  projected  about 
twice  the  height  of  the  cone  (say,  18,000  feet)  in  the  air,  and 
was  accompanied  by  tremendous  subterranean  bellowing.  This 
eruption  was  clearly  seen  from  Quito  and  Latacunga,  as  the 
wind  blew  the  ash  towards  the  Pacific,  and  left  the  view  of  the 
mountain  from  north  and  south  unobscured.^  The  summit 
glowed  at  night,  but  next  morning  its  appearance  was  normal 
until  6.30  a.m.,  when  another  enormous  column  rose  from  the 
crater.  This  time  the  ejected  matter  first  drifted  due  north, 
spreading  out  to  the  north-west  and  north-east,  and  subse- 
quently was  diffused  by  other  winds  all  over  the  country.  In 
Quito  it  began  to  be  dusk  about  8  a.m.,  and  the  darkness 
increased  in  intensity  until  mid -day,  when  it  was  like  night. 
One  man  informed  me  that  he  wished  to  return  home,  but 
could  not  perceive  his  own  door®  when  immediately  opposite  to 

^  Shewing  a  prevalence  of  south-east  winds. 

'  The  first  intelligence  of  this  eruption  reached  Europe  through  the  ejected 
matter  falling  upon  steamers  passing  between  Panama  and  Guayaquil,  at  a  dis- 
tance of  nearly  two  hundred  miles  from  the  mountain. 

'  The  darkness  was  caused  by  the  prodigious  quantity  of  dust  that  was  float- 
ing in  the  atmosphere.  I  found  at  Quito  a  person  who  had  had  the  sagacity  to 
spread  out  a  sheet  of  paper  to  receive  the  particles  as  they  settled,  and  I  secured 
this  collection.  Some  are  as  large  as  '007  to  '008  of  an  inch  in  diameter, 
though  many  are  much  smaller.  This  dust  has  been  described  by  Prof.  Bonney 
in  the  Proceedings  of  the  Royal  Society ^  June,  1884. 
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it,  and  another  said  he  could  not  see  his  hand  when  it  was 
held  close  to  his  face. 

At  daybreak,  on  the  26th,  the  mountain  could  be  clearly- 
seen  from  places  to  the  south  of  it,  as  the  ash  was  blown  north- 
wards, and  the  eruption  does  not  appear  to  have  excited  any 
particular  alarm,  or  even  attention.^  Some  inhabitants  of  Mulalo, 
however,  were  looking  at  the  summit  at  10  a.m.,  and  all  at  once 
saw  molten  lava  pouring  through  the  gaps  and  notches  in  the 
lip  of  the  crater,  bubbling  and  smoking,  so  they  described  it, 
like  the  froth  of  a  pot  that  suddenly  boils  over.  The  scene 
which  then  ensued  upon  the  mountain  was  shut  out  from  mortal 
eyes,  for  in  a  few  minutes  the  whole  of  it  was  enveloped  in 
smoke  and  steam,  and  became  invisible ;  but  out  of  the  darkness 
a  moaning  noise  arose,  which  grew  into  a  roar,  and  a  deluge  of 
water,  blocks  of  ice,  mud  and  rock  rushed  down,  sweeping  away 
everything  that  lay  in  its  course,  and  leaving  a  desert  in  its 
rear.  It  is  estimated  that  it  travelled  as  far  as  Latacunga  at 
the  rate  of  fifty  miles  an  hour — and  this  is  not  impossible.^ 

The  scene  upon  the  cone  in  the  moments  following  the  out- 
pouring of  the  lava  through  the  jagged  rim^  of  the  crater  must 
have  surpassed  anything  that  has  been  witnessed  by  man. 
Molten  rock  filled  the  crater  to  overflowing.  Its  rise  was  sudden, 
and  its  fall,  perhaps,  was  equally  abrupt.  One  may  well  pause 
to  wonder  at  the  power  which  could  raise  the  quantity  suflScient 

'  It  must  be  remembered  that  the  people  living  in  its  vicinity  are  accustomed 
to  see  it  smoking  and  blowing  off  steam.  The  ejection  of  a  column  of  ash  to 
several  times  the  ordinaiy  height  would  not  be  enough  to  attract  special  attention. 

^  In  three  hours  after  passing  Mulalo  it  destroyed  a  bridge  at  the  foot  of 
Tunguragua.  The  distance  between  these  places  is  forty -five  miles,  or  probably 
sixty  miles  following  the  windings  of  the  rivers.  This  would  give  a  mean  rate 
of  about  twenty  miles  per  hour.  The  flood  going  northwards  reached  Esmeraldas 
at  4  a.m.  on  the  27th.  In  a  direct  line  that  town  is  about  one  hundred  and  fifty 
miles  from  the  crater,  but  it  \a  more  than  double  the  distance  by  the  circuitous 
route  w^hich  was  taken.     This  gives  a  mean  rate  of  about  seventeen  miles  per  hour. 

^  This  passage  will  be  better  understood  by  reference  to  the  two  views  of 
exterior  and  interior  portions  of  the  crater  that  accompany  Chapter  VII. 
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to  fill  this  vast  arena,  nineteen  thousand  feet  above  the  level  of 
the  sea,  even  for  a  moment.*  The  weight  must  be  reckoned  by 
hundreds  of  millions  of  tons — its  heat  at  thousands  of  degrees 
Fahrenheit,  and  when  it  emerged  through  the  depressions  of  the 
rim,  and  fell  in  streams  or  cascades  upon  the  surroimding  slopes 
of  snow,  ice,  and  glacier,  much  of  it  must  instantly  have  been 
blown  into  the  air  by  sudden  evolution  of  steam,  and  falling 
again  upon  the  cone  bounded  downwards  in  furious  leaps,  plough- 
ing up  the  mountain  like  cannon-shot.  Portions  of  the  glaciers, 
uncemented  from  their  attachments  by  the  enormous  augmenta- 
tion of  heat,  slipped  away  bodily,  and,  partly  rolling,  partly 
borne  by  the  growing  floods,  arrived  at  the  bottom  a  mass  of 
shattered  blocks.^ 

The  flood  which  ultimately  proceeded  towards  the  south  at 
first  rushed  away  from  Cotopaxi  across  the  bed  of  the  Eiver 
Cutuchi  up  to  the  bend  that  the  new  road  makes  near  Callo ;  and 
then,  deflected  by  the  rising  ground,  it  turned  towards  Latacunga, 
rooted  up  the  road,  and  swept  away  arrieros  with  their  teams 
and  everything  upon  it,  erased  houses,  farms  and  factories,  and 
destroyed  every  bridge  in  its  course.  When  I  passed  this  way, 
I  found  the  country  a  wilderness.^ 

Many  eruptions  have  occurred  of  this  description,  and  upon 

^  The  observation  of  the  natives  of  Mulalo  that  it  bubbled  over  suddenly  in 
a  number  of  places  at  once,  and  the  immediate  irruption  of  the  floods  in  all 
directions  is  strong  evidence.  The  opinion  that  the  lava  retreated  as  rapidly  as 
it  rose  is  entertained  because  the  flood  ceased  in  an  hour  or  less,  and  a  large 
quantity  of  ice  near  the  summit  remained  unmelted. 

'  According  to  Dr.  T.  Wolf  blocks  of  ice  were  carried  eight  to  ten  leagues  from 
the  mountain,  and  some  of  them  remained  for  months  after  the  eniption  upon  the 
plain  of  Latacunga,  and  left,  as  they  melted,  hillocks  of  rubbish  three  or  four  feet 
high,  and  several  yards  in  diameter. 

'  The  flood  which  went  north,  though  equally  formidable,  did  less  damage  to 
property.  For  a  number  of  miles  it  traversed  uninhabited  country.  The  principal 
loss  on  this  side  was  caused  by  the  obliteration  of  the  cotton  factories  at  Chillo 
belonging  to  the  Aguirre  family.  I  was  told  by  one  of  their  workmen  that  some 
of  the  machinery  was  transported  thirty  miles,  down  into  the  ravine  of  Guallabamba. 
Messrs.  Aguirre  have  now  put  up  other  mills  on  higher  ground. 
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some  occasions  the  mouutain  has  belched  forth  flame  as  well  as 
ashes.  Several  persons  whom  I  examined  on  this  point  seemed 
to  be  able  to  discriminate  between  the  appearance  of  tire-lit  clouds 


and  of  actual  flame,  and  positively  affirmed  that  they  had  seen 
flames  rise  above  the  lip  of  the  crater,  though  not  to  a  great 
height  La  Condamine,  in  his  J<nimal  du  Voyage,  relates  that 
in  1743-4  flames  rose  at  least  two  thousand  feet  above  the  top 
of  the   mountain,  and   his  associates  Juan  and   Ulloa,  in  their 
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Voyage  Mstoriquey  give  the  quaint  picture  which  I  i-eproduce 
herewith. 

There  need  be  little  wonder  that  there  are  so  few  exact  ac- 
counts of  the  great  eruptions  of  Cotopaxi.  No  one  lives  in  close 
contiguity  to  the  vent  which  is  the  natural  channel  of  escape 
for  the  imprisoned  and  compressed  gases  that  work  the  mischief, 
and  thus  the  earlier  admonitions  of  approaching  eruptions  often 
pass  unnoticed;  and  when  the  mightier  ones  commence,  every 
person  within  sight  or  hearing,  knowing  too  well  either  from  ex- 
perience or  from  tradition  the  results  which  are  likely  to  ensue, 
concerns  himself  more  in  safeguarding  life  and  property  than  in 
pliilosophical  considerations  of  the  forces  of  nature. 

Ecuadorians  have  left  the  investigation  of  their  great  volcano 
to  strangers.  A  century  and  a  half  ago,  La  Condamine  proposed 
to  attempt  its  ascent,  but  had  to  abandon  his  project  because  no 
one  would  accompany  liim.  Humboldt,  at  the  beginning  of  the 
century,  after  enteiijaining  the  same  idea,  finally  came  to  the 
conclusion  that  it  was  impossible  to  reach  the  brink  of  the  crater. 
So  far  as  I  am  aware,  the  first  person  to  reach  the  summit  wtis 
Dr.  W.  Eeiss,  of  Berlin,  on  Nov.  27,  1872.^  Starting  from  the 
village  of  Mulalo,  with  ten  natives,  he  appears  first  to  have  trav- 
elled about  north-east,  and  subsequently  east -north -east.  The 
same  route  was  taken  by  Dr.  A.  Stiibel,  of  Dresden,  in  March, 
1873 ;  ^  and,  in  September,  1877,  the  summit  was  reached  by  Dr. 
T.  Wolf,  a  Jesuit  long  resident  in  Ecuador,  who  started  from  the 
same  direction  as  the  others,*  but  adopted  a  more  northerly  line 
of  ascent,  in  consequence  of  finding  that  the  route  they  had  taken 
on  the  actual  cone  had  been  rendered  impassable  by  the  eniption 

^  See  Nature^  April  10,  1873.  I  was  informed  in  Ecuador  that  an  ascent  had 
been  made  by  a  native  of  Latacunga,  before  Dr.  Reiss,  but  I  was  unable  to  obtain 
any  evidence  that  such  had  been  the  case. 

^  An  account  in  Spanish  was  published  at  Quito  by  Dr.  Stiibel  in  the  form  of 
a  letter  to  the  President  of  the  Republic  of  Ecuador  (see  note,  p.  96),  and  also 
appeared  in  French  in  the  Bulletin  de  la  SociilS  dc  G^ographw,  Paris,  1874. 

^  An  account  was  published  by  him  in  Spanish,  at  Guayat^uil. 

S 
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of  June  27.  Lastly,  in  January,  1878,  the  summit  was  gained 
by  Freiherr  Max  von  Thielmann,  who,  starting  from  Machachi, 
passed  through  the  hamlet  of  Pedregal  to  the  mountain  by  the 
route  shewn  in  dotted  line  upon  my  map,  and  completed  the 
ascent  by  the  same  way  as  Dr.  Wolf.^ 

The  accounts  of  these  gentlemen  agree  in  general  very  well ; 
though  none  of  them  saw  to  the  bottom  of  the  crater,  and  they 
differed  amongst  each  other  as  to  the  height  of  the  mountain  and 
several  matters  of  detail.  By  remaining  a  greater  length  of  time 
in  the  field  I  hoped  to  clear  up,  or  at  least  to  bring  more  into 
harmony,  various  discrepancies;  and  in  going  to  the  mountain  I 
proposed  to  follow  the  line  taken  by  Von  Thielmann,  for,  from 
a  description  which  he  was  good  enough  to  give  me  personally,  it 
appeared  to  be  more  desirable  than  the  way  by  Mulalo. 

I  brought  a  letter  of  introduction  to  the  proprietor  of  the  farm, 
and  was  received  very  courteously.^  His  house  was  the  nearest 
one  to  lUiniza,  and  we  came  to  it  hoping  to  combine  an  ascent 
of  that  mountain  with  our  inspection  of  Cotopaxi.  No  informa- 
tion in  regard  to  lUiniza  is  in  print,  and  this  is  not  a  matter  for 
surprise,  as  it  is  almost  perpetually  shrouded  in  mist.  Persons 
living  in  its  neighbourhood  say  that  it  is  seldom  or  never  perfectly 
clear.  At  one  or  another  time  we  were  seventy -eight  days  in  its 
vicinity,  yet  we  did  not  see  the  whole  of  the  mountain  on  any 
single  occasion.^     Only  partial  views  were  obtained,  lasting  a  few 

^  See  the  Alpine  Joiinuil,  Aug.,  1878,  pp.  45-47. 

'  There  was  the  same  uncleanliness  about  this  hacienda  that  was  remarked  in 
most  other  places.  My  apartment  had  the  appearance  of  not  having  been  cleaned 
or  even  swept  since  the  building  was  erected.  The  whole  ceiling  was  covered  with 
a  dense  black  mass  of  house-flies,  clustered  over  one  another  to  the  depth  of  i)erha|)8 
half  an  inch.  I  could  not  have  imagined  that  such  a  S2)ectacle  was  possible.  There 
were  also  tens  of  thousands  on  the  upper  part  of  the  walls. 

Feeling  something  hard  under  the  pillow  I  looked  underneath,  and  found  a 
prayer-book,  a  revolver,  and  a  guitar.  This  was  apparently  the  bedroom  of  the 
head  of  the  establishment. 

^  In  May  and  June,  Louis  Carrel  stopped  for  five  weeks  at  Machachi,  and  in  this 
time  only  saw  lUiniza  twice. 
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minutes,  and  usually  it  was  completely  invisible.  It  happened 
that  shortly  before  sunset  on  Feb.  7  a  strong  north-west  wind 
set  in  and  cleared  the  summit  of  clouds,  and  from  this  casual 
glance  an  ascent  appeared  to  be  a  certainty. 

This  mountain  is  probably  seventh  in  rank  of  the  Great  Andes 
of  the  Equator.  It  is  slightly  inferior  in  elevation  to  Sangai  and 
is  loftier  than  Carihuairazo.  It  has  two  peaks,  or  rather  it  is 
composed  of  two  mountains  that  are  grouped  together,  the  more 
northern  of  which  is  the  lower,  and  is  called  Little  Illiniza.^  The 
sunmiits  of  both  are  sharp,  and  during  the  time  of  our  stay  in 
Ecuador  they  were  completely  covered  by  snow.  The  proprietor 
of  the  hacienda  could  give  us  no  information  as  to  the  nature  of 
the  country  to  their  west,  and  it  is  probable  that  for  some  dis- 
tance,  at  least,  it  has  never  been  seen  by  human  eye.  He  was, 
however,  well  acquainted  with  the  lower  slopes  of  the  mountain 
on  the  eastern  side,  and  said  that  his  people  would  be  able  to 
conduct  us  to  a  considerable  height. 

Upon  leaving  the  hacienda  on  Feb.  8,  under  local  guidance, 
our  route  was  nearly  north  for  four  miles,  partly  over  cultivated 
ground,  rising  gently  most  of  the  way;  and  it  then  turned 
sharply  to  the  west,  up  a  long  spur  thrown  out  from  the  main 
southern  ridge  of  the  mountain.  The  course  up  the  spur  was 
about  N.W.  by  W.  until  we  had  reached  the  height  of  14,700 
feet,  and  then  our  local  guides  came  to  the  end  of  their  know- 
ledge and  our  animals  struck  work.  There  were  nine  of  them, 
and  eight  persons  to  drive,  yet  there  was  more  difficulty  in 
making  them  advance  than  on  Chimborazo  when  mo\dng  from 
the   first   to   the   second  camp.^    As  usual,  none  of  their  loads 

^  They  have  been  measured  by  Messrs.  Reiss  and  Sttibel,  who  assign  the  heights 
17,405  and  16,936  feet  to  them  respectively.  I  think  there  is  a  greater  difference 
in  their  elevation,  and  (for  the  reason  stated  in  Chapter  XVI. )  that  Little  Illiniza 
is  not  so  high  as  16,936  feet. 

^  This  probably  arose  from  other  causes  besides  diminution  in  pressure.  The 
ground  was  steei)er,  and  they  had  traversed  a  greater  distance  than  on  the  other 
occasion. 
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exceeded  160  lbs.  We  pushed  on  for  a  few  hundred  feet 
higher,  up  steep  slopes  of  volcanic  sand,  having  a  very  vague 
idea  of  the  situation  of  the  summit,  as  we  had  been  in  clouds 
nearly  all  the  day;  and,  upon  arriving  at  some  sufficiently  flat 
ground,  encamped  at  15,207  feet,  with  sleet  falling  thickly.  All 
the  people  (except  the  Carrels),  along  with  the  animals,  were 
then  sent  back  to  the  farm. 

In  course  of  time  it  was  found  that  we  had  got  close  to  the 
southern  edge  of  a  glacier  on  the  eastern  side  of  the  peak,  and 
that  the  upper  2200  feet  or  thereabouts  of  the  mountain  was 
composed  of  a  large  wall  (which  is  possibly  nothing  more  than 
a  dyke),  of  no  great  thickness  from  east  to  west;  having  two 
principal  ridges, — one  descending  from  the  summit  towards  tlie 
south -south -west,  and  the  other  north -north -east.  The  face 
fronting  the  east  was  almost  entirely  covered  by  glacier  right 
up  to  the  summit,  and  there  was  also  a  glacier,  or  more  than 
one,  on  the  western  side. 

Jean-Antoine  and  I  started  soon  after  daybreak  on  Feb.  9,^ 
and  made  good  progress  over  the  glacier  so  long  as  it  was  at  a 
moderate  inclination;  but  in  the  course  of  an  hour  we  found 
ourselves  driven  over  to  the  western  side  of  the  mountain,  and 
shortly  afterwards  were  completely  stopped  in  that  direction  by 
immense  s^racs.  We  then  doubled  back  to  the  main  ridge,  and 
reached  the  crest  of  it,  at  a  somewhat  greater  height  than  16,000 
feet,  up  some  very  steep  gullies  filled  with  snow.  The  huge 
s^rdcs  looming  through  the  mist  above  us  on  the  western  side 
shewed  clean  walls  of  ice  which  I  estimated  were  200  feet  high, 
lurching  forwards  as  if  ready  to  fall,  separated  by  crevasses  not 
less  than  twenty  to  twenty-five  feet  across.  Nothing  could  be 
done  on  that  side.  The  ridge  was  steep  and  broken;  its  ixx^ks 
were  much  decomposed,  externally  of  a  chalky-white  appearance, 
pervaded  with  veins  and  patches  of  lilacs  and  purples,  and  inter- 

*  Leaving  Louis  in  charge  of  the  camp.     He  came  by  liis  own  desire,  though 
still  unable  to  walk. 


CHAP.  VI.  TUFTED  SNOW-CORNIGES.  133 

spersed  with  numerous  snow-beds  overhanging  one  or  the  other 
side  in  cornices.  The  thickness  of  the  mists  hindered  progress, 
and  shortly  before  mid-day  (being  then  about  17,000  feet  above 
the  sea)  we  were  brought  to  a  halt.  The  clouds  drifted  away 
for  a  few  minutes,  and  we  saw  that  although  we  might  advance 
perhaps  two  hundred  feet  higher  we  should  not  be  able  to  reach 
the  summit.^ 

Two  glaciers  have  their  origin  on  the  upper  part  of  the 
southern  ridge  of  lUiniza.  That  which  goes  westwards,  almost 
from  its  commencement,  is  prodigiously  steep,  and  is  broken  up 
into  the  cubical  masses  termed  s^racs.  The  other  glacier,  de- 
scending towards  the  east,  though  steep,  is  less  torrential.  The 
two  were  united  on  the  crest  of  our  ridge,  and  over  some  cleft 
in  it  there  was  a  sheer,  vertical  wall  of  glacier -ice  perhaps  a 
hundred  feet  high.  We  could  see  no  way  of  turning  it,  and 
there  appeared  no  possibility  of  getting  higher  upon  this  side 
except  by  tunnelling.  But  if  we  had  passed  this  obstacle  we 
should  not  have  reached  the  top  of  the  mountain,  for  its  extreme 
summit  was  garnished  with  a  cornice  of  a  novel  and  very 
embarrassing  description. 

In  the  illustration  at  the  head  of  this  chapter  two  types  of 
snow -cornices  are  represented.  That  on  the  right  of  the  engrav- 
ing is  common  upon  the  crests  of  ridges  near  the  summits  of  many 
Alpine  peaks,  and  in  other  high  ranges,  including  the  Andes.  The 
one  upon  the  left  I  have  seen  only  amongst  the  Great  Andes  of 
the  Equator,  and  for  the  first  time  on  the  summit  of  lUiniza.  We 
observed  them  again  upon  the  lotver  peaks  of  Antisana,  Cayambe, 
Cotocachi  and  elsewhere.  The  formation  of  snow -cornices  of  the 
more  usual  type  is  due  to  drift  of  the  snow,  and  the  icicles  under- 
neath them  to  the  subsequent  action  of  the  sun ;  and  the  process 
of  their  manufacture,  upon  a  small  scale,  can  be  observed  upon 
the  ridges  of  roofs  during  any  severe  snowstorm.     The  other  tyy^e 

'  The  top  was  seen  only  during  these  few  minutes,  and  then  became  invisible 
uutfl  we  left  the  mountain. 
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— the  tufted  cornice — is  probably  due  to  variability  of  winds, 
and  the  fringe  of  pendent  icicles,  all  round,  to  the  influence  of 
a  nearly  vertical  sun  at  noon.  With  the  exception  of  Illiniza, 
they  were  not  found  at  the  very  highest  points  of  the  mountains 
which  have  been  mentioned,  and  we  thanked  our  stars  that  it 
was  not  necessary  to  have  dealings  with  them. 

We  descended  eighty  feet  to  read  the  barometer;  made  our 
way  down  the  eastern  face,  and  became  mist -bewildered  on  the 
glacier  near  the  camp.  Our  shouts  were  heard  by  Louis,  who 
pluckily  hobbled  out  some  distance  to  guide  us,  and  we  then 
packed  up,  and  awaited  the  return  of  our  followers.  They  arrived 
at  4.30  p.m.,  and  we  quitted  a  mountain  upon  which,  I  do  not 
attempt  to  disguise,  we  were  fairly  beaten.^ 

Our  experiences  upon  Corazon  and  Illiniza  began  to  open  our 
eyes  regarding  weather  at  great  elevations  in  Ecuador.  Hitherto 
we  had  seen  little  of  vertical  suns,  and  regarded  ourselves  as  the 
victims  of  circumstances,  and  looked  daily  for  the  setting  in  of 
a  period  of  cloudless  skies,  with  something  like  tropical  warmth. 
On  Illiniza  we  enjoyed  thunderstorms,  snow  and  hailstorms,  sleet, 
drizzle  and  drenching  showers,  and  scarcely  saw  the  sun  at  alL^ 

^  Started  from  tho  hacienda  on  Feb.  8  at  9.35  a.m.,  and  arrived  at  camp  4  p.m. 
Left  camp  with  Jean- Antoine  at  6.30  a.m.  on  Feb.  9,  and  in  five  minutes  took  to 
the  glacier.  Reached  highest  point  attained  at  11.45,  and  got  back  to  camp  3.45 
p.m.  Left  camp  5  p.m.,  and  arrived  about  8.50  at  the  hacienda.  Tem|)erature 
in  the  shade  was  36"  Faht.  at  5.45  a.m.  at  our  camp,  and  49*5  at  mid-day,  when 
17,000  feet  above  the  level  of  the  sea. 

*  The  conditions  upon  Illiniza  were  unfavourable  for  collecting.  Out  of  the 
snow  sludge  around  our  camp  I  obtained  only  three  mosses  (Racomitriwn  crispi- 
pilumj  Jaeg.,  Spla<:hnobryum  Spruceanum,  CM.,  and  a  Wehera),  and  a  short  dis- 
tance below  our  highest  point  found  two  others  {BreiUelia  subarciuUa^  Schimp.,  and 
Didym-odon  aeuti/oUus,  Jaeg.). 

At  16,500  feet,  whilst  descending,  I  captured  a  small  bug,  which  has  been 
referred  by  Mr.  Distant  to  the  genus  Em^sa  {Supp.  App,,  p.  117).  Though  alive, 
it  was  evidently  a  wind -borne  straggler,  but  it  is  noteworthy  on  account  of  this 
being  the  greatest  elevation  at  which  animal  life  was  either  obtained  or  observed. 
Its  habitat  was  i>erhai>s  in  the  woods  on  the  Panecillo  of  Corazon  (see  p.  117). 
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At  irachachi  we  mot  Sefior  Lopez,  an  engineer  of  the  Ecuat^loriaii 
railway,  wlio  said  that  this  weather  was  in  no  way  exceptional, 
and  wonid  be  found  alike  over  all  the  higher  ground,  in  any 
month.  We  resigned  ourselves  to  the  inevitable,  and  set  to  work 
perfecting  preparations  for  a  journey  to  Cotopaxi. 


:■  JUAH  AND  ULLOA.) 


CHAl'TEE  VII. 

THE  ASCKXT  OF   COTOPAXI,  AND   A   XIGIIT   ON  THE   SUMMIT. 

We  started  from  IMuchachi  for  Cotopaxi  on  February  14.  The 
party  conaistetl  of  Jean-Aiitoiiie  and  Louis,  Mr.  I'erring,  six 
natives  of  Machaclii  as  porters,  nine  mules  and  three  arrieros,  and 
a  couple  of  sheep — a  pair  of  ungraceful  and  gi-aceless  animals,  who 
displayed  the  utmost  reluctance  to  go  to  the  slaughter.  They 
aquatteil  on  their  haunches  and  refused  to  move,  and  when  at 
last,  after  infinite  persuasion,  they  were  induced  to  get  up,  they 
ran  lietween  our  1^  and  tried  to  upset  us. 

It  was  our  intention  to  tra\'cl  direct  to  Cotoimxi,  but  a 
violent  storm  drove  us  for  refuge  into  I'edregul,  a  little  hamlet 
composed  of  a  farm  and  a  cluster  of  cottages,  situated  on  open 
ground,  at  the  northern  foot  of  llumifiahui.  The  hacienda  was 
surrounded  by  the  customary  high  wall,  witli  a  huge  poi-tal  at  the 
entrance  to  the  courtyard,  and  had  a  ruined  chapel  on  the  farther 
side,  in  which  we  took  up  our  quarters,  by  invitation.  At  dusk 
the  bells  were  tolled  for  prayer,  and  young  and  old,  in  twos  and 
threes,  caine  over  tlie  moorland  to  hold  a  service  of  their  own, 
without  the  aid  of  priest. 

In  tlie  morning  of  Febniary  15  we  pursued  our  way  up  the 
valley  of  the  liio  I'ita,  over  gently  undulating  land,  which  became 
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more  and  more  sterile  urid  deaolat€  aa  we  approached  the  iiioiiiit- 
ain,  and  presently  entered  on  the  plain  of  Linipiopongo,  tlie 
divide  of  the  waters  of  the  I'ita  and  Ciitiichi — a  nearly  level 
expanse,  several  miles  across.  I  found  here,  in  great  numbers, 
a  rather  lai^  beetle  lielonging  to  the  same  tribe  as  onr  cock- 


chafer, of  a  s].)ecies  which  proves  to  be  new"  to  science,  and  api>eara 
to  Mr.  H.  W.  Bates  so  different  from  known  fonns  as  to  warrant 
the  erection  of  a  new  genus  (Leiicopelwa)  for  its  reception.'  L. 
albescens  apparently  tries  to  stand  on  its  head.  I  saw  mnltitudea 
of  them  in  this  interesting  position;  many  more  fallen  on  their 
backs  kicking  about,  unable  to  regain  their  feet ;  and  many  others 
'  For  description  and  figure  see  Supple  meiUanj  Appendix,  \\  30. 
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lying  dead  upon  their  backs.^  Both  upon  the  plain  and  some  dis- 
tance up  the  cone  I  found  another  nearly  allied  beetle  {Platyccdia 
ni(jricauda)y  about  an  inch  long,  which  also  proves  to  be  a  new 
species ;  ^  but  the  Coljpodes,  that  were  so  numerous  at  great  heights 
upon  the  other  Andes  of  the  Equator,  and  the  snouted  Curculios, 
which  were  found  in  many  places  close  up  to  the  snow-line,  were 
entirely  absent  here;^ 

Dotted  over  the  plain  and  its  surroundings,  perched  on  the 
tops  of  hillocks,  or  on  slopes  where  they  could  not  have  been 
transported  by  water,  as  far  as  four  or  five  miles  from  the  crater, 
there  were  many  rounded  masses  of  scoriaceous  lava,  from  a  few 
inches  up  to  five  or  six  feet  in  diameter,  having  the  appearance 
of  bombs  thrown'  out  duiing  eruptions.'*  The  plain,  however,  was 
not  cut  up,  and  appeared  to  have  almost  entirely  escaped  visita- 
tion by  the  floods  that  careered  down  the  cone  in  1877.  This,  no 
doubt,  was  due  to  the  Yanasache  lava^  (the  most  prominent  lava 
stream  on  this  side)  dividing  the  floods,  and  sending  them  away 
to  the  right  and  left.  We  steered  for  this  lava,  and,  finding  it 
too  rugged  for  our  mules,  passed  round  its  base  (13,455  feet),  and 
came  to  a  valley  filled  with  drifted  ash,  upon  its  farther  or 
southern  side,  leading  directly  towards  the  summit.  Easy  enough 
to  man,  it  proved  very  laborious  ground  for  our  team,  and  at 

^  Tliough  they  were  standing  head  downwards,  closer  insjiection  might  have 
shewn  that  they  were  emerging  hindquarters  first  from  the  sandy  soil.  This  beetle 
moved  very  sluggishly.  '  Supp.  App.,  p.  30. 

^  Eighteen  species  of  the  genus  Colpodes  were  obtained  on  the  journey  between 
the  heights  of  13,000  and  15,800  feet,  out  of  which  sixteen  si)ecies  are  new  to  science. 
These  are  described  by  Mr.  H.  \V.  Bates  in  the  SuppleinciUary  Apj^ndiXf  pp.  13-22. 

*  Our  natives  scouted  this  idea,  though  familiar  with  the  fact  that  Cotopaxi 
ejects  myriads  of  fi'agments  of  smaller  size,  in  such  quantities  as  to  turn  day  into 
night.  The  same  incredulity  was  exhibited  by  the  tambo-keeper  at  Machachi,  and 
the  man  at  S.  ABa.  Tliey  had  never  known  anything  more  tlian  two  or  three 
inches  in  diameter  to  be  projected  as  far  as  their  localities,  and  could  not  be  got 
to  believe  that  larger  masses  might  fall  closer  to  the  mountain. 

'  I  follow  Von  Tliielmann  in  using  this  name.  I  did  not  hear  it  employed  hj 
the  natives. 
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3.50  p.m.,  on  arriving  at  a  rude  framework  of  poles  at  the  height 
of  15,130  feet,  we  decided  to  camp,  and  sent  all  our  animals  Ixack 
to  Machachi — presently  learning  that  we  had  unexpectedly  hit 
on  the  place  where  Von  Thielmann  had  stopped,  by  discovering 
a  bottle  containing  his  record. 

It  was  not  a  very  eligible  locality,  for  two  of  the  essentials 
of  a  good  camping-place — wood  and  water — were  wanting;  and 
one  half  of  my  forces  went  upwards  in  search  of  snow,  whilst  the 
others  descended  two  thousand  feet  in  quest  of  scrub,  leaving  me 
in  charge  of  the  camp,  to  act  as  cook,  journalist,  and  cattle-tender. 
One  of  the  sheep  had  already  been  killed,  and  some  of  the  choicest 
cuts  had  been  placed  in  our  pots  and  kettles  to  \ye  boiled,  and  1 
promised  my  people  that  when  they  returned  they  should  have 
such  a  feed  as  would  make  up  for  days  of  semi-stan^ation.  But 
when  they  were  gone  I  began  to  think  that  I  had  promised  too 
much,  for  the  fire  would  not  burn,  and  I  had  to  lie  flat  on  my 
stomach  and  blow  hard  to  keep  it  alight  at  alL  And  then  snow 
and  hail  began  to  fall,  and  I  found  my  feet  got  uncomfortably 
cold  whUe  my  head  was  exceedingly  hot,  and  just  at  this  time 
I  heard  a  noise,  and,  looking  up,  perceived  that  the  other  sheep, 
which  had  not  been  turned  into  mutton,  had  escaped  from  its 
fastenings,  and  was  hurrying  down  the  slope.  I  gave  chase  and 
caught  it,  and  talked  to  it  about  the  wickedness  of  attempting 
to  escape.  The  sheep  certainly  looked  sheepish,  but  it  would  not 
return  upwards  without  much  persuasion,  and  when  we  got  up 
again  I  found  that  the  sheep  that  had  been  turned  into  mutton 
had  turned  over  into  the  volcanic  ash,  and  had  nearly  put  out 
the  fire.  All  the  broth  had  descended  among  the  ash,  the  fire 
was  nearly  extinguished,  and  the  meat  itself  was  covered  in  a 
most  abominable  way  with  a  sort  of  gritty  slime.  Such  nasty- 
looking  stuif  it  has  never  been  my  lot  to  see,  before  or  since; 
and  I  almost  blush  to  think  of  the  de\aces  which  had  to  be  em- 
ployed to  make  it  presentable.  But  all's  well  that  ends  well !  I 
came  up  to  time,  and  my  people  were  never  the  wiser,  though 
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I  did  clean  that  meat  with  our  blacking -brush,  and  wipe  out  the 
pots  with  a  pocket-handkerchief. 

Our  camp  was  pitched  upon  and  was  surrounded  by  matter 
ejected  from  the  volcano,  to  which  the  terms  dust,  sand,  lapilli, 
and  ash  are  usually  given.  The  finest  particles  are  termed  dusts, 
coarser  ones  are  called  sand  and  lapilli.  The  term  ash  covers 
all  three  expressions,  and  in  this  sense  I  have  used  it  elsewhere. 
It  is,  however,  open  to  the  double  objection  that  it  conveys  no 
exact  idea  of  either  the  dunensions  or  quality  of  the  particles, 
and  suggests  a  quite  erroneous  idea.  In  using  the  term  ash  (or 
ashes)  we  generally  mean  the  residue  of  something  wliich  lias 
peiished  by  fire.  Thus  we  speak  of  the  ash  of  paper,  tobacco, 
or  coal;  and,  when  this  expression  was  first  applied  to  matter 
ejected  by  volcanoes,  those  who  employed  it  were  no  doubt  under 
the  impression  that  the  particles  which  they  so  designated  were 
actually  the  residue  of  something  which  had  been  consumed  by 
fire.  This  idea  would  be  fostered  by  the  matter  very  commonly 
being  of  an  ashy  colour.^  Close  investigation  of  the  materials  shews 
that  there  is  scarcely  anything  (or  nothing)  of  the  nature  of  ash 
amongst  them.  They  are  composed  of  rocky  and  mineral  frag- 
ments. The  rocky  ones  are  often  angular  chips  of  lava,  while 
felspar  constitutes  a  large  proportion  of  the  glassy  ones.  Frag- 
ments of  scoria  (scum  of  lava)  are  common,  and  magnetic  particles 
are  always  present  in  the  Cotopaxi  dusts. 

It  is  a  rather  troublesome  peculiarity  of  volcanic  dust  that 
it  will  penetrate  anywhere.     The  extreme  fineness  of  the  more 

^  A  number  of  the  volcanic  dusts  I  collected  in  Ecuador  have  this  ap])earanoe 
when  sce7i  in  hulk.  Some  incline  towards  slaty-grey,  while  others  are  of  slightly 
warmer  hues.  Under  very  moderate  magnifying  power  it  is,  however,  seen  that  the 
particles  are  rather  sharply  divided  into  very  light-coloured  glassy  fragments,  and 
very  dark  rocky  ones.  The  ashy  colour  is  produced  by  the  admixture  of  the  two 
classes  of  atoms.  Several  of  these  Cotopaxi  dusts  have  been  examined  microscopic- 
ally by  Professor  T.  G.  Bonney,  F.R.S.,  and  are  described  by  him  in  the  Pro- 
cecdtTigs  of  the  Royal  Society y  June,  1884.  Those  who  are  desirous  of  pursuing  tliis 
subject  are  referred  to  that  pa{>er. 
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minute  jmrticles  permits  it  to  get  into  places  which  might  be 
deemed  inaccessible.  It  floats  in  the  air,  travels  round  corners, 
and  insinuates  itself  through  cracks  into  sheltered  places  which 
cannot  be  reached  by  objects  falling  directly  from  the  heavens, 
and  when  settled  in  them  it  is  secure  against  disturbance  by 
wind.  Whatever  falls  upon  open  ground,  on  the  contrar}%  is 
wafted  hither  and  thither  by  the  slightest  breeze,^  and  thus  the 
traces  even  of  considerable  eruptions  are  speedily  confused  with 
previous  ones.^  There  was  a  good  illustration  of  this  in  the  im- 
mediate vicinity  of  our  camp.  In  all  the  cavernous  recesses  of 
the  scoria,  and  in  other  sheltered  places,  there  was  a  thick 
deposit  of  a  dust  of  a  very  marked  granular  character,  in  appear- 
ance, though  not  in  constitution,  quite  unlike  any  other  I 
obtained.^  This  had  evidently,  from  the  thickness  of  the  deposit, 
been  ejected  during  a  somewhat  severe  eruption,  and  must  have 
fallen  everywhere.  Though  found  in  every  hollow  or  protected 
place,  it  could  not  be  identified  anywhere  else.  Yet  this  was  a 
rather  coarse  dust,  the  predominant  particles  weighing  about  two 
thousand  to  a  grain,  and  the  largest  ones  measuring  '04  of  an  inch 

^  Upon  this  account,  travelling  in  the  interior  of  Ecuador  during  dry  weather 
is  often  exceedingly  unpleasant.  It  is  sometimes  impossible  to  face  the  clouds  of 
dust  which  are  raised.  With  myriads  of  sharp,  glassy  and  rocky  fragments  con- 
stantly drifting  about,  it  is  not  surprising  that  eye  complaints  ai-e  common  amongst 
the  natives. 

'  This  was  the  case  with  the  dusts  which  were  ejected  during  the  great  eruptions 
of  1877.  By  general  consent,  they  fell  most  heavily  around  Machachi ;  and,  accord- 
ing to  Antonio  Racines,  covered  everything  to  a  depth  of  more  than  two  inches, 
and  obliged  the  inhabitants  to  drive  their  animals  elsewhere  for  food.  At  the 
time  of  our  stay,  he  could  not  point  them  out  anywhere  as  a  distinct  stratum,  as 
they  had  been  dispersed  by  wind,  or  turned  over  in  the  coui'se  of  agi'iculture. 

'  **A  dust  consisting  of  dark  granules,  mixed  with  light  grey  and  reddish 
specks.  The  materials  are  rather  coarse,  the  granules  ranging  from  about  *01  to 
'015  incK  The  most  abundant  are  minute  lapilli  of  scoriaceous  aspect,  and  dark 
colour,  almost  black ;  in  less  numbers  are  glassy  whitish  and  reddish  granules ;  with 
these  occur  fragments  of  felspar,  augitc,  and  hypersthene.  Of  the  latter  mineral 
there  was  a  fairly  perfect  crystal  about  "016  long.  .  .  .  The  granular  character 
of  the  dust  readily  distinguishes  it  from  other  examples." — Prof.  T.  G.  Bonney. 
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in  diameter.  The  atoms  of  the  Jmer  dusts  may  not  be  so  much 
as  a  thousandth  of  an  inch  in  diameter,  or,  as  I  shall  relate  in 
Chapter  XVIII.,  weigh  one  twenty-five-thousandth  part  of  a  grain. 

The  night  of  February  15-16  passed  away  without  excite- 
ment. There  were  occasional  rumblings  in  the  bowels  of  the 
moimtain,  and  a  few  noises  of  a  sharper  sort,  which  sounded  like 
slams  of  doors  in  an  ordinary  stone  corridor.  Snow  fell  for 
several  hours,  and  in  the  morning  the  tent  and  packing-cases 
were  laden  with  it,  though  it  was  rapidly  disappearing  on  the 
cone.  We  found  this  usually  happened.^  Several  inches  of  snow 
fell  every  day,  but  it  remained  only  a  short  time,  notwithstand- 
ing the  temperature  of  the  air,  which  was  sometimes  as  low  as 
24°  Faht.  The  warmth  of  the  cone  quickly  liquefied  it;  the 
snow-water  descended  immediately  into  the  porous  soil,  and  the 
mountain  steamed  from  head  to  foot.  It  is  in  this  way  the 
atmosphere  of  haze  is  produced  to  which  I  have  already  refen^ed. 

Our  first  business  in  the  morning  was  to  improve  the  shelter 
for  our  people,  and  to  sort  them  off — for  there  were  too  many 
mouths  to  feed.  The  whole  of  the  Machachi  men  were  told 
they  might  go  home,  or  stop,  as  they  pleased;  and  that  those 
who  stopped  should  receive  a  silvered  cross  in  addition  to  their 
pay.^  "If  I  did  not  Ijelieve  in  that"  said  the  oldest  of  the 
troop,  Gregorio  Albuja,  "I  would  not  have  come  here.  I  will 
stop  with  you";  and,  taking  the  cross,  which  I  held  out,  he 
pressed  it  reverently  to  hLs  lips,  and  then  passed  it  to  his  com- 
panions, who  did  the  same.  Two  others  agreed  to  stop,  and  the 
rest  returned  home. 

Those  who  remained  we  now  proceeded  to  dress  up  in  accord- 

*  Snow  fell  on  Cotop'axi,  in  February,  quite  1000  feet  lower  than  upon  Chim- 
borazo  in  January. 

^  I  took  to  Ecuador  a  number  of  gilt  and  silvered  crosses,  and  made  use  of  them 
as  rewai*ds  for  special  services.  The  worship  of  the  cross  was  introduced  into  this 
country  at  the  jKtint  of  the  sword,  and  has  been  developed  by  means  of  the  whip. 
It  is  now  firmly  rooted  there,  amongst  all  classes.  Even  the  Indians  voluntarily 
make  for  themselves  such  nide  crucifixes  as  that  in  the  illustration  upon  p.  156. 
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ance  with  our  ideas  of  propriety,  for  the  ordiiuiiy  native  dress 
is  as  itnHuited  to  inountaineeriiig  as  can  well  be.  It  coniinenccs 
with  a  straw  hat  that  genenilly  blows  away,  and  teniiiiiates  with 
alpai^tas  (string  shoes),  wliieli,  although  sufticieirt  when  marching 
along  dusty  roads,  inadequately  protect  tlie  feet  when  tramping 


over  anow  and  rock.  Having  rigged  them  ont  in  some  of  our 
surplus  stores,  I  despatched  them  upwards  under  the  direction 
of  Jean-Antoine  with  a  tent,  and  a  tjuatitity  of  rope,  provisions, 
and  etceteras,  and  tliey  had  a  constant  stru^le  with  the  elements. 
Both  of  the  Ecuatlorians  broke  down  after  a  tune,  ixnd  the  heavy 
part  of  the  woik,  as  usual,  was  perfonned  by  the  Carrels.  The 
weather  was  the  worst.  During  most  of  the  day  it  hailed  or 
snowed,  and  in  the  rest  there  was  f<^  or  high  wind,  accompanied 
by  much  thunder  and  lightning. 

The  weather  on  February  17th  strongly  resembled  that  of 
the  day  before.  At  daybreak  the  tempemture  wiia  28°  Faht., 
and  in  the  previous  nigbt  it  had  l>een  three  degrees  lower.  But 
upon  this  day  we  heard  no  noises  proceeding  from  the  interior 
of  the  cone,  although  they  had  been  frequent  during  tlie  lOtii. 
At  7  a.m.  the  summit  was  visible  for  a  few  minutes,  and  was 
seen  to  be  emitting  vast   clouds   of  steam   continuously,  which 
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rolled  lip  over  tlie  edge  of  the  crater,  and  drifted  away  towards 
the  north.  Storms  of  hail  were  fi-equent;  and  both  here,  and 
when  we  weie  subsequently  encamped  at  the  summit,  stray 
flashes  of  lightning  occurred  in  uncomfortable  if  not  in  dangerous 
proximity — blazing  out  at  unexpected  times,  and  conveying  the 
impression  tliat  the  atmosphere  was  saturated  with  electricity. 

Wlien  it  was  possible  to  work  outside  the  tent  we  explored 
the  neighbourhood,  but  our  acquisitions  here  were  less  than  upon 
any  other  mountain  that  we  visited.  The  Iteetles  already  men- 
tioned, and  an  ubiquitous  frt^  {Phryniscus  Iwvis,  Gtlir.)  were  the 
niilv  tliiniTH  wR  HAW  HnnRrtAiniiiir 


CHAP.  vu.  START  FOR  THE  SUMMIT.  145 

Above  the  camp  I  found  nothing,  either  animal  or  vegetiible, 
except  some  shabby  patches  of  moss  (at  15,350  feet),  which  has 
been  dubiously  identified  as  Webera  nutans,  Schimp.  Everything 
besides  growing  in  ash  was  covered  with  it,  and  presented  a  very 
dirty  and  unhappy  appearance. 

The  preparations  for  a  start  to  the  summit  were  now  com- 
pleted. The  tent  below  was  left  standing,  well -provisioned,  in 
case  we  had  to  make  a  precipitate  retreat;  and  there  was  food 
enough  near  the  top  of  the  moimtain  for  several  days,  should 
we  be  kept  piisoners  there.  The  morning  of  February  18  was 
unusually  fine,  and  the  upper  part  of  the  cone  was  free  from 
clouds  for  several  hours.  I  started  off  Jean-Antoine  Carrel  with 
two  natives  at  5.20  a.m.,  and  followed  with  Louis  at  six,  catch- 
ing the  others  when  they  were  about  17,000  feet  above  the  sea. 
We  had  fine  views  of  Sincholagua  (16,365  feet),  Antisana  (19,335), 
and  Cayambe  (19,186),  and  spent  time  in  examining  these 
mountains  with  a  telescope,  with  a  view  to  ascending  them.^ 
Antisana  bore  N.E.  by  E.,  distant  about  28  miles,  and  there  was 
in  its  rear,  and  rising  higher  than  it,  a  large  pile  of  cumulus 
cloud,  which  I  estimate  cannot  have  been  less  than  23,000 
feet  above  the  level  of  the  sea.  This  is  the  greatest  elevation 
at  which  I  have  seen  this  description  of  cloud  anywhere. 

The  ascent  to  Cotopaxi,  by  the  route  we  followed,  was  a  walk ; 
and  the  direction  that  we  took  is  best  indicated  by  saying  that 
we  kept  along  the  crest  of  the  rather  ill -defined  ridge  ^  which 
descends  almost  continuously  from  the  smnmit  towards  the 
mountain  Rumifiahui.^    No  climbing  whatever  was  nece8sar}\   The 

^  Later  on  we  ascended  all  three  mountains.  Tliey  were  distant  12,  28,  and 
62  miles  respectively. 

^  This  ridge  is  the  Yanasache  lava.  It  appears  to  issue  from  a  fissure  in  the 
cone  between  18,000  and  19,000  feet  above  the  sea.  It  was  completely  buried  in 
snow  at  that  height. 

'  The  route  we  followed  is  seen  in  the  view  upon  p.  137,  taken  from  the  lower 
camp.  The  view  upon  p.  144  was  taken  with  the  back  to  the  summit  of  Coto- 
paxi, looking  towards  Rumiiiahui. 

U 
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lower  camp  was  distant  about  8600  feet  from  the  nearest  part  of 
the  crater,  and  in  this  distance  we  rose  4500  feet.  Isolated  snow- 
patches  commenced  at  about  15,400  feet,  and  a  little  higher  we 
were  able  to  follow  snow  uninterruptedly  right  up  to  the  slope 
upon  which  I  proposed  to  encamp.  In  order  to  ensure  regularity 
in  the  march,  we  tied  up  in  line,  a  proceeding  that  our  natives 
did  not  at  all  comprehend,  and  they  wondered  still  more  at  the 
use  of  the  axe  in  cutting  steps  in  the  snow,  to  facilitate  progress. 
The  most  interesting  feature  I  noticed  upon  this  section  of  the 
mountain  was  the  existence  of  glaciers  upon  the  upper  pirt  of 
the  cone.  They  occurred  on  each  side  of  us,  and  in  some  places 
extended  to  within  500  feet  of  the  top;  but,  through  being 
much  covered  by  ash,  it  was  not  possible  to  say  exactly  where 
they  commenced  or  terminated,  and  for  the  same  reason  they 
were  quite  unrecognisable  at  a  distance. 

At  11  a.m.  we  arrived  at  the  foot  of  the  great  slope  of  ash 
upon  the  western  side  of  the  summit,  which  leads  right  up  to 
the  edge  of  the  crater,  and  we  found  tliis  was  the  steepest  and 
most  laborious  part  of  the  ascent.  I  estimate  it  to  be  750  feet 
high,  and  1100  feet  long.  It  was  composed  of  the  materials 
which  are  being  daily,  even  hourly  ejected^  (mainly  of  particles 
weighing  about  500  to  a  grain,  with  an  admixture  of  angular 
fragments  of  lava  up  to  a  quarter  of  an  inch  in  diameter),  and 
it  was  piled  up  nearly  to  the  maximum  angle  at  which  it  would 
stand.      I  know  experimentally  that  its  materials  will  stand  at 

^  The  eruptions  of  Cotopaxi  yield  infoimation  respecting  the  prevailing  winds 
of  this  region,  and  shew  clearly  that  they  hy  no  means  blow  uniformly  from  the 
castf  as  some  suppose.  Tlie  slo[)e  of  ash  at  the  top  of  Cotopaxi,  uj^on  its  western 
side,  proves,  however,  the  preponderance  of  easterly  w^inds  at  that  particular  spot 
and  elevation  ;  and  from  the  whole  of  my  experiences  in  Ecuador  I  should  say 
that  in  the  Interior  generally,  near  the  earth  (at  heights  from  9000  to  10,000  feet) 
easterly  winds  predominate,  and  that  north-westerly  ones  are  as  rare  as  in  Great 
Britain.  But  winds  blowing  from  the  trM  east  were  almost  equally  scarce, 
though  north-easterly  and  south-easterly  ones  were  frequent.  From  greater  eleva- 
tions (say  20,000-40,000  feet  above  the  sea)  there  was  abundant  evidence  of  the 
occurrence  of  powerful  northerly  and  southerly  winds,  as  well  as  easterly  ones. 
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41°,  but  the  face  of  the  slope  was  not,  I  think,  steeper  than 
37°.^  We  deposited  our  baggage  at  the  foot  of  it  until  we  had 
completed  the  ascent,  and  found  that  occasional  streaks  of  ice 
gave  some  stability  to  the  mass,  which  would  otherwise  have 
slipped  down  in  large  quantities  at  every  step. 

We  hurried  up  this  unstable  slope  as  fast  as  we  coxdd  go, 
and  reached  the  western  edge  of  the  summit  rim  exactly  at 
mid -day.  The  crater  was  nearly  filled  with  smoke  and  steam, 
which  drifted  about  and  obscured  the  view.  The  opposite  side 
could  scarcely  be  perceived,  and  the  bottom  was  quite  concealed. 
As  the  vapours  were  wafted  hither  and  thither,  we  gained  a 
pretty  good  idea  of  the  general  shape  of  the  crater,  though  as  a 
whole  it  was  not  seen  until  night-time. 

A  few  minutes  after  our  anival,  a  roar  from  the  bottom 
told  us  that  the  "animal"  (CarreFs  term  for  the  volcano)  was 
alive.  It  had  been  settled  beforehand  that  every  man  was  to 
shift  for  himself  if  an  eruption  occurred,  and  that  all  our  be- 
longings were  to  be  abandoned.  When  we  heard  the  roar,  there 
was  an  "it  is  time  to  be  off "  expression  clearly  written  on  all 
our  faces;  but  before  a  word  could  be  uttei^ed  we  foimd  our- 
selves enveloped  only  in  a  cloud  of  cool  and  quite  unobjection- 
able steam,  and  we  concluded  to  stop. 

The  establishment  of  the  tent  was  the  first  consideration. 
It  was  unanimously  decided  that  it  was  not  advisable  to  camp 
at  the  top  of  the  slope,  close  to  the  rim  or  lip  of  the  crater, 
on  account  of  wind  and  the  liability  to  harm  from  lightning, 
and  the  more  I  examined  the  slope  itself  the  less  I  liked  it. 
It  was  naked, -exposed,  and  slipped  upon  the  slightest  provoca- 
tion. Jean-Antoine  and  I  therefore  set  out  on  a  tour  to  look 
for  a  better  place,  but  after  spending  several  hours  in  passing 
round  about  a  quarter  of  the  crater,  without  result,  we  returned 
to  the  others,  and  all  hands  set  to  work  to  endeavour  to  make 
a  platform  upon  the  ash.     This  proved  to  be  a  long  and  trouble- 

^  Thia  is  the  angle  represented  in  the  section  on  p.  149. 


148  TRAVELS  AMONGST  THE  GREAT  ANDES.      chap.  vn. 

some  business.  Unlike  snow,  it  gained  no  coherence  by  being 
beaten  or  trampled  down,  and  the  more  they  raked  to  extend 
our  platform  the  more  slipped  down  from  above.  Ultimately 
it  was  made  sufficiently  secure  by  scooping  channels  in  the 
portion  of  the  slope  which  was  above  and  tenderly  pouring 
many  tons  upon  the  slope  below,  so  as  to  strengthen  the  base. 
The  tent -ropes  were  secured  to  large  blocks  of  lava,  which  had 
to  be  brought  from  long  distances  and  buried  in  the  asL  For 
additional  security  four  ropes  were  run  out  besides  the  usual 
ones,  and  we  rigged  up  our  long  rope  as  a  sort  of  handrail  to 
the  nearest  convenient  point  of  the  rim  of  the  crater,  from 
which  we  were  distant  250  feet.  When  this  was  done,  the 
natives  were  sent  back  to  the  lower  camp,  and  the  Carrels  and 
I  remained  alone. 

We  had  scarcely  completed  our  preparations  when  a  ^dolent 
squall  arose,  which  threatened  to  carry  the  whole  establishment 
away,  and  during  an  hour  it  was  a  great  question  whether  our 
abode  would  weather  the  storm.  The  squall  passed  away  as 
suddenly  as  it  rose,  and  for  the  rest  of  our  stay  we  were  not 
much  troubled  by  wind.  While  this  was  occurring  there  was 
another  cause  for  alarm.  A  great  smell  of  india-rubber  com- 
menced to  arise,  and  on  putting  my  hand  to  the  floor  of  the 
tent  I  found  that  it  was  on  the  point  of  melting.  On  placing 
a  maximum  thermometer  on  the  floor  (at  the  point  marked  c 
in  the  annexed  diagram),  it  rose  until  it  indicated  110°  Faht. 
As  my  feet  did  not  feel  at  all  warm  I  tried  the  temperature  at 
the  other  side  of  the  tent  (at  A)  and  found  it  was  only  50°,  and 
in  the  middle  (at  B)  it  was  72°  "5.  These  temperatures  were 
maintained  during  our  stay  on  this  spot.  Outside,  even  during 
the  daytime,  the  air  was  intensely  cold  ;^  and  the  minimum  of 

^  Tills  had  been  antici{)ated,  and  we  suffered  no  inconvenience  from  cold.  I 
sent  up  a  large  quantity  of  extra  ponchos  and  wraps,  and  our  wearing  apparel 
was  more  than  doubled.  Besides  my  usual  dress,  I  wore  an  extra  flannel  shirt, 
a  thick  woollen  sweater,  a  down  dressing -go^m,  and  a  huge  Ulster  coat  over  all. 


NIGHT  ON  THE  SUMMIT. 


the  night  of  February  18,  registered  by  a  tlieraiometer  placed 
four  feet  above  the  ground  and  four  feet  from  the  tent  on  its 
windward  side,  was  13°  Faht,,  which  was  the  lowest  temperature 
that  was  observed  during  the  whole  of  the  Journey. 


When  daylight  b^an  to  fail,  we  settled  down  in  the  tent,  and 
it  is  now  time  to  recur  to  the  motive  which  had  taken  us  to  tlie 
summit  of  Cotopaxi.  There  were  three  principal  questions  to 
which  I  desired  answeiB,  1,  Shall  we,  upon  again  reaching  the 
elevation,  and  experiencing  the  diminution  in  preesure  which  had 
rendered  us  incapable  on  Chimborazo,  have  a  recurrence  of  our  ex- 
periences upon  that  mountain  ?  2.  Or,  are  we  now  habituated  to 
a  pressure  of  16  inches  ?  3.  If  we  are  habituated  to  a  pressure  of 
16  inches,  shall  we  now  be  able  to  remain  some  length  of  time  at 
a  considerably  lower  pressure  without  being  rendered  incapable  ? 

During  the  ascent  I  had  watched  my  people  with  mingled 
feelings  of  curiosity  and  anxiety.     Their  pace  was  rather  slow,' 

My   head  vta  protected   bjr  a  knitted  woollen   headpiece,  crowned  bj  a  Dundee 
nhaling-cap,  with  flaps. 

'  Between  the  first  camp  and  the  summit  we  rose  at  t)ie  rale  of  700  Teet  jier 
hour,  which  was  a  fair  one  for  lioavily  •  laden  people.  Hy  own  load  weighed  23 
Its.     All  the  others  carried  more  than  30  lbs.  apiece. 


150  TRAVELS  AMONGST  THE  GREAT  ANDES,      chap.  vn. 

but  it  was  steadily  maintained.  At  one  point,  when  between 
18,000  and  19,000  feet  above  the  level  of  the  sea,  they  went 
up  360  steps  without  stopping.  I  noticed  nothing  unusual 
during  the  ascent,  nor  upon  the  summit,  except  the  overpower- 
ing desire  to  sit  down,  which  always  mastered  us  when  we  were 
at  great  elevations  (low  pressures),  and  the  disposition  to  breathe 
through  open  mouths.  The  collapse  on  Chimborazo  had,  how- 
ever, occurred  very  suddenly.  We  were  all  right  in  one  hour 
and  all  wrong  in  the  next.  It  came  upon  us,  so  it  seemed, 
without  premonition.  All  at  once,  we  found  ourselves  with 
intense  headaches  (not  having  had  any  before),  gasping  for  air, 
and  half  asphyxiated.  Hour  after  hour  went  by  on  the  summit 
of  Cotopaxi  without  anything  of  the  kind  happening  again. 
Jean-Antoine  refused  to  admit  that  he  had  any  ailments;  Louis 
acknowledged  that  he  had  a  rather  sharp  headache,  and  I  had 
a  slight  one.  That  was  all,  beyond  the  feeling  of  lassitude 
which,  I  repeat,  always  came  over  us  at  the  greatest  heights. 
On  Chimborazo  we  had  all  been  feverish.  Even  when  recover- 
ing, my  blood  tempemture  was  as  high  as  100° '4  with  the  air 
at  49°.  On  Cotopaxi  it  remained  at  98° '2  both  with  higher  and 
lower  air  temperatures.  In  short,  during  the  twenty -six  hours 
which  we  passed  on  the  summit  of  Cotopaxi,  from  mid -day 
February  18,  to  2  p.m.  on  the  19th,  there  was  no  recurrence  of 
the  more  acute  symptoms,  and  no  perceptible  effects  were  pro- 
duced (Ijeyond  those  which  have  been  mentioned)  by  the  low 
atmospheric  pressure  that  we  experienced.^ 

When  night  fairly  set  in  we  went  up  to  view  the  interior 
of  the  crater.  The  atmosphere  was  cold  and  tranquil.  We  could 
hear  the  deadened  roar  of  the  steam-blasts  as  they  escaped  from 
time  to  time.  Our  long  rope  had  been  fixed  both  to  guide  in 
the  darkness,  and  to  lessen  the  chance  of  disturbing  the  equi- 
librium  of  the   slope   of  ash.      Grasping   it,   I   made   my  way 

^  At  6.20  a.m.,  on  Feb.  19,  on  the  rim  of  the  crater  (above  the  tent),  the 
mercurial  barometer  stood  at  14*748  inches,  with  the  air  temperature  21**  Faht. 
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upwards,  prepared  for  somethmg  dmmatic,  for  u  strong  glow  on 

the  under  sides  of  the  steam-clouds  shewed  that  tliere  was  fire 

below.     Crawling  and  grovelling  as  the  lip  was  appi-oached,  I  bent 

eatrerly  forward  to  Deer 
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We  saw  an  amphitheatre  2300  feet  in  diameter  from  north  to 
south,  and  1650  feet  across  from  east  to  west,'  with  a  rugged  and 
irregular  crest,  notched  and  ci'acked ;  surrounded  by  clifl'a,  by 
periwndiciilar  and  even  overlianging  precipices,  nkixed  with  steep 
slopes — some  bearing  Biiow,  and  others  apparently  encrusted  with 
Bul))hiir.     Cavernous  recesses  belclied  forth  smoke;   the  sides  of 


cracks  and  chasms  no  more  than  half-way  down  shone  with 
ruddy  light ;  and  so  it  continued  on  all  sides,  riglit  down  to  the 
bottom,  precipice  alternating  with  slope,  and  the  fiery  fissures 
becoming  more  numerous  as  the  l>ottom  was  approached.  At 
the  bottom,  probably  twelve  hundred  feet  below  ua,  and  towards 
the  centre,  there  was  a  mdely  circular  spot,  aboiit  one-tenth  of 
the  diameter  of  tlie  crater,  the  pipe  of  the  volcano,  its  channel 

'  Tlio  aouonipanying  [iIsd  ia  miuid  from  measurfineiit^  nliicli  were  taktfn  on 
tlio  following  moniing.  From  A  to  B  [600  foet)  wm  messiired  by  a  line.  Z  rejire- 
eents  tlie  mouth  of  the  l>i]ie  at  the  bottom  of  the  crater.  C  was  the  lowest  point 
ill  tlie  lip  or  rim,  and  A,  D,  E,  were  tlie  highest  ones. 
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of  communication  with  lower  regions,  filled  with  incandescent  if 
not  molten  lava,  glowing  and  burning;  with  flames  travelling  to 
and  fro  over  its  surface,  and  scintillations  scattering  as  from  a 
wood -fire;  lighted  by  tongues  of  flickering  flame  which  issued 
from  the  cracks  in  the  surrounding  slopes. 

At  intervals  of  about  half  an  hour  the  volcano  regularly 
blew  off  steam.  It  rose  in  jets  with  great  violence  from  the 
bottom  of  the  crater,  and  boiled  over  the  lip,  continually  envelop- 
ing us.  The  noise  on  these  occasions  resembled  that  wliich  we 
hear  when  a  lai'ge  ocean  steamer  is  blowing  off  steam.  It 
appeared  to  be  pure,  and  we  saw  nothing  thrown  out,  yet  in 
the  morning  the  tent  was  almost  black  with  matter  which  had 
been  ejected.  These  intermittent  and  violent  escapes  of  (com- 
paratively) small  quantities  of  steam  proceeded  with  considerable 
regularity  during  our  stay  on  the  summit,  but  I  cannot  suppose 
they  are  continually  happening.  They  can  scarcely  have  occurred 
when  we  saw  the  clouds  of  steam  quietly  simmering  out  of  the 
crater  from  the  Hacienda  Eosario  (see  p.  123),  or  from  our  camp 
upon  Feb.  17,  and  upon  numerous  other  occasions.  My  prede- 
cessors on  Cotopaxi  do  not  speak  of  them.  They  were  evidently 
of  the  same  nature,  though  much  inferior  in  force  to  those 
which  we  had  seen  emitted  from  Sangai  a  few  weeks  previously. 

I  do  not  feel  able  to  frame  an  explanation  which  would 
account  for  these  outbursts  if  it  is  assumed  that  fluid,  molten 
lava  filled  the  pipe.  I  conjecture  that  the  lava  in  the  pipe 
letuling  from  the  bottom  of  the  crater,  although  intensely  hot, 
was  cooling  and  settling  down,  closing  fissures  and  imprisoning 
steam  that  desired  to  escape,  which  presently  acquired  sufficient 
force  to  burst  through  the  barriers  and  effect  temporary  relief. 
I  imagine  that  the  settling  and  closing-up  process  recommenced 
after  each  outburst,  until  some  unusually  violent  explosion  estab- 
lished what  may  be  tenned  a  free  vent.  The  steam  then  welled 
out  unimpeded,  in  the  manner  we  so  frequently  observed.  After 
such  occasions,  the  internal  pressure  being  diminished,  I  presume 

X 
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that  the  closing-up  process  went  on  with  greater  activity,  and 
that  the  vent  was  sometimes  entirely  closed,  causing  the  volcano 
to  appear  unusually  tranquil. 

Steam  unquestionably  plays  a  leading  part  in  the  operations 
of  Cotopaxi,  and  sometimes  the  quantity  that  issues  is  enormous. 
One  morning  in  the  following  April,  when  encamped,  at  the 
height  of  14,760  feet,  on  Cayambe,  at  a  distance  of  about  sixty 
miles  to  the  north -north -east,  just  after  daybreak,  we  saw  Coto- 
paxi pouring  out  a  prodigious  volume  of  steam,  which  boiled  up 
a  few  hundred  feet  above  the  rim  of  its  crater,  and  then,  being 
caught  by  a  south-westerly  wind,  was  borne  towards  the  north- 
east, almost  up  to  Cayambe.  The  bottom  of  this  cloud  was 
about  5000  feet  above  us ;  it  rose  at  least  a  mile  high,  and  spread 
over  a  width  of  several  miles;  and,  as  it  was  travelling  a  little 
to  the  east  of  us,  we  had  a  perfect  and  unimpeded  view  of  it. 
I  estimate  that  on  this  occasion  we  saw  a  continuous  body  of 
not  less  than  sixty  cvMc  miles  of  cloud  formed  from  steam.  If 
this  vast  volume,  instead  of  issuing  from  a  free  vent,  had  found 
its  passage  barred,  itself  imprisoned,  Cotopaxi  on  that  morning 
might  have  been  effaced,  and  the  whole  continent  might  have 
quivered  under  an  explosion  rivalling  or  surpassing  the  mighty 
catastrophe  at  Krakatoa. 

We  were  up  again  before  daylight  on  the  19th,  and  then 
measured  600  feet  on  the  western  side  of  the  crater,  and  took 
angles  to  gain  an  idea  of  its  dimensions.  I  photographed  it,^ 
and  made  final  observations  of  the  mercurial  barometer  to  deter- 
mine its  altitude.  From  the  mean  of  the  whole,  its  sunmiit 
appears  to  be  19,613  feet  above  the  sea.  In  1872-3,  Messrs. 
Eeiss  and  Sttibel  (by  angles  taken  from  various  barometrically 
measured  bases)  made  its  height  19,498  feet;  and,  by  the  same 
method.  La  Condamine,  in  the  early  part  of  last  century,  foimd 
that  its  height  was  18,865  feet.      As  there  is  not  much  proba- 

^  The  engraving  facing  p.  147  has  been  made  from  this  photograph.    The  whole  of 
the  interior  of  the  crater  was  surrounded  by  cliffs  and  slopes  of  the  same  character. 
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bility  of  considerable  error  in  any  of  the  determinations,  it  would 
seem  that  Cotopaxi  has  materially  increased  its  elevation  in  the 
course  of  the  last  century  and  a  half. 

The  time  to  descend  had  now  arrived,  and  at  11.30  a.m.  our 
Ecuadorians  should  have  remounted  to  assist  in  carrying  our 
baggt^e  down  again.  The  weather,  however,  was  abominable, 
and  they  preferred  to  leave  the  work  to  us.  After  depositing 
our  more  bulky  stores  at  the  foot  of  the  great  slope  of  ash,  we 
tramped  down  to  the  first  camp.  The  feet  of  Louis  were  still 
in  a  very  tender  state,  and  he  could  not  take  part  in  racing ; 
but  Jean-Antoine  and  I  went  down  as  hard  as  we  could,  and 
descended  the  4300  feet  in  110  minutes.  Two  days  more  elapsed 
before  animals  could  be  brought  from  Machachi  for  the  retreat, 
and  it  was  late  on  the  21st  before  we  got  clear  of  Cotopaxi. 
The  night  was  dark,  and  the  path  invisible;  but  guided  by  the 
bells  we  gained  the  hamlet,  and  encamped  once  more  in  the 
chapel  of  Pedregal. 

The  rest  of  my  Machachi  men  now  returned  home,  and  the 
authorities  lost  no  time  in  interviewing  them,  for  these  poor 
noodles  were  possessed  with  the  idea  that  we  were  in  search  of 
gold.  "  Tell  us,  what  did  they  do  ? "  Said  my  men,  "  The  Doctor, 
dressed  like  a  king,  went  from  one  place  to  another,  looking 
about;  but  after  a  time  Senor  Juan  and  Senor  Luis  seemed 
afraid  of  him,  for  they  tied  him  up  with  a  rope."  "Enough  of 
this ;  tell  us,  did  they  find  treasure  ? "  "  We  think  they  did. 
They  went  down  on  their  hands  and  knees  searching  for  it,  and 
they  wrapped  what  they  took  in  paper  and  brought  it  away." 
"  Was  it  gold  ? "  "  We  do  not  know,  but  it  was  very  heavy." 
This,  though  true,  was  rather  misleading.  The  "royal"  attire 
which  so  impressed  them  consisted  of  the  Ulster  coat  and  dress- 
ing-gown underneath,  crowned  by  the  Dundee  whaling -cap;  and 
the  "treasures"  we  carried  away  were  samples  of  the  jagged 
crest  and  debris  of  the  terminal  slope. 


156  TRAVELS  AMONGST  THE  GREAT  ANDES.      chap.  vn. 

Cotopaxi  shews  no  signs  of  approaching  decrepitude,  and  for 
many  centuries  yet  to  come  it  may  remain  the  highest  active 
volcano  in  the  world ;  or  perchance  the  imprisoned  forcee  may 
find  an  easier  outlet,  through  barriers  offering  less  resistance, 
and  either  Sangai,  Tungiiragua,  or  Pichincha  may  become  tlie 
premier  volcano  of  the  Equator,  Whilst  the  great  cone  which 
has  so  often  trembled  with  subterranean  thnndera — buried  be- 
neath glaciers  more  extensive  than  those  of  Cayambe  or  Anti- 
sana — will  echo  with  the  crash  of  the  ice  -  avalanche ;  its  crater 
will  disappear,  and,  over  its  ru^ed  floor  and  its  extinguished 
firea,  soft  snowflakes  will  rear  a  majestic  dome  loftier  than 
C'himborazo. 


CHAPTER  VIII. 

THE  FIRST  ASCENT  OP   SINCHOLAGtIA. 

During  our  stay  at  the  summit  of  Cotopftxi,  we  hod  remained 
continuously  for  twenty-aix  hours  at  a  lower  pressure  tlian  had 
been  experienced  duiing  any  twenty-six  consecutive  hours  on 
Chimborazo,'  without  having  a  recurrence  of  what  I  have  ven- 
tured to  term  the  aoUe  symptoms  of  mountiiin-sickness ;  and  this 
was  satisfactory,  as  it  indicated  that  we  had  become  somewhat 
habituated  to  low  pressures.  It  is  material  to  observe  that, 
although  we  were  actively  employed  during  much  of  the  time, 
the  work  in  which  we  were  engj^ed  did  not  tax  our  strength.  It 
is  by  no  means  certain,  if  larger  demands  liad  been  made  upon 
it,  that  our  condition  would  have  remainetl  equally  sound. 

The  ascent  of  Cotopaxi,  however,  was  considered  severely  scien- 
tific by  my  men.     Piolonged  residences  in  exalted  situations  were 

'  The  highest  reading  of  tho  mercurial  barometer  [reduced  to  32°  Faht.)  at  our 
cauip  (135  feet  IkIow  the  summit  of  Cotoiraxi)  was  14'80S  inches,  and  tho  lowest 
was  14-781  inches.  This  (19,500  feet)  km  the  most  clevat«d  position  at  which 
we  encamped  on  the  journey. 


158  TRAVELS  AMONGST  THE  GREAT  ANDES,      chap.  vm. 

little  to  their  taste.  They  pined  for  work  more  in  harmony  with 
the  old  traditions ;  for  something  with  dash  and  go, — the  sallying 
forth  in  the  dead  of  the  night  with  rope  and  axe,  to  slay  a  giant ; 
returning  at  dusk,  with  shouts  and  rejoicing,  bringing  its  head 
in  a  haversack.  I  sacrificed  a  day  to  meet  their  wishes,  and  told 
them  to  select  a  peak,  just  as  one  may  give  a  sugar-plum  to  a 
fractious  child  to  keep  it  quiet. 

Giants  were  scarce  in  the  neighbourhood  of  Pedregal.  My 
men  looked  upon  Pasochoa  with  a  sort  of  contempt,  and  at 
Eumifiahui  with  disfavour,  as  there  were  at  least  half-a-dozen 
ways  up  it ;  and  their  choice  fell  upon  Sincholagua,  an  attenuated 
peak,  appetizing  to  persons  with  a  taste  for  Aiguilles,  that  had 
stared  us  in  the  face  when  we  looked  out  of  the  window  at  Mach- 
achi,^  which  7night  be  ascended  in  one  way,  and  in  one  only.  It 
may  be  described  as  forming  a  northern  extension  of  the  massif 
of  Cotopaxi,  and  it  stands  to  that  mountain  in  much  the  same 
relation  as  Carihuairazo  to  Chimborazo. 

In  a  section  of  Ecuador  in  this  latitude,  the  ground  (proceeding 
from  west  to  east)  falls  continuously  from  the  summit  of  Corazon  ^ 
to  the  bed  of  the  Rio  Grande ;  then  ascends,  to  cross  a  ridge  con- 
necting Pasochoa  with  Eumifiahui,  and  descends,  gently,  througli 

^  Its  height  according  to  Messrs.  Reiss  and  Stiibel  is  16,365  feet  (4988  metres), 
and  La  Condamine  16,435  feet  (2570  toises).  It  is  probably  the  t«nth  in  rank  of 
tlie  Great  Andes  of  the  Equator. 

'  I  am  unable  to  say  anything  about  the  country  on  the  Pacific  side  of  Corazon. 
We  did  not  see  it,  and  it  is  possible  that  for  some  distance  to  the  west  of  this 
mountain  it  has  never  been  seen  by  any  one.  No  reliance  can  be  placed  upon  that 
part  of  the  Maldonado  map. 

Amongst  the  curious  mistakes  of  detail  in  this  map  may  be  mentioned  the 
insertion  of  the  name  of  Rumifiahni  (Ruminaui)  over  the  position  actually  occupied 
by  Pasochoa,  and  the  entire  omission  of  the  former  mountain.  On  this  map, 
nothing  is  made  to  intervene  between  Corazon  and  Cotopaxi  In  La  Condamine's 
map,  Rumifiahni  occupies  its  proper  position, — Pasochoa,  however,  is  omitted. 

Rumiftahui  (15,607  R.  &  S.)  is  a  large  and  prominent  mountain,  though  not  one 
of  the  greatest  of  the  Andes  of  the  Equator.  From  north  to  south  it  extends  over 
about  twelve  miles,  and  it  fills  the  space  between  the  eastern  (right)  bank  of  the 
Rio  Grande,  and  our  track  from  Pedregal  to  Cotopaxi. 


CHAP.  VIII.  THE  RIO  PITA,  159 

# 

Pedr^al  to  the  bed  of  the  Rio  Pita  (about  11,300  feet).  Sincho- 
lagua  rises  on  the  eastern  side  of  this  river,  and  fomis  the  cul- 
minating point  of  a  long  ridge  running  northwards  from  Cotopaxi, 
which  dies  out  in  the  basin  of  Chillo,  and  in  a  manner  may  be 
said  to  extend  to  the  east  and  north-east  until  it  meets  the  western 
slopes  of  Antisana.^ 

As  Sincholagua  promised  to  give  full  occupation  for  a  day, 
it  was  arranged  to  ride  £is  far  as  animals  could  be  used ;  and  we 
should  have  started  before  sunrise,  only,  when  the  right  time 
came  our  mules  were  nowhere,  or,  speaking  more  correctly,  they 
were  everywhere,  as  the  arrieros  after  carefully  driving  them  into 
a  yard  where  there  was  nothing  to  eat  had  left  the  entrance  to  it 
unclosed,  and  the  animals  very  sensibly  wandered  out  on  the 
moorland,  where  they  could  browse. 

We  sallied  forth  on  Feb.  23,  at  7  a.m.,  and  after  returning  a 
few  miles  over  the  Cotopaxi  track  turned  sharply  towards  the 
east,  directly  towards  our  mountain ;  crossed  the  tiny  Eio  Pedregal 
and  some  moorish  ground,  and  at  8.15  forded  the  Eio  Pita.^  The 
ravages  of  the  great  flood  which  descended  from  Cotopaxi  on  June 
26,  1877,  were  fresh  at  that  time,  and  it  was  clear  that  when  it 
was  at  its  highest  this  stream  must  have  been  about  1100  feet 
wide,  and  not  less  than  fifty  feet  deep.*  When  we  crossed  this 
formidable  river  it  had  shrunk  to  a  width  of  about  two  hundred 
feet,  and  was  no  more  than  three  feet  in  depth. 

Sincholagua  rose  abruptly  on  its  right  bank.  The  Carrels 
went  to  the  front,  and  in  a  few  minutes  Louis  became  embogged 

^  Three  weeks  later,  from  the  Hacienda  of  Antisanilla,  I  saw  that  the  country 
between  Antisana  and  Sincholagua  might  almost  be  termed  table -land ;  having 
undulations,  but  no  salient  peaks,  and  an  extreme  elevation  of  12-13,000  feet. 

'  I  did  not  observe  the  height  of  this  point  It  was  probably  about  the  same 
as  that  of  the  Hacienda  of  Pedregal  (11,629  feet). 

'  From  the  note  at  p.  126,  it  will  be  seen  that  the  flood  travelled  the  whole 
distance  from  Cotopaxi  to  Esmeraldas  at  about  the  rate  of  seventeen  miles  per  hour. 
Owing  to  the  steepness  of  the  fall,  the  rate  was  no  doubt  much  greater  during  the 
earlier  part  of  its  course,  when  it  descended  into  the  basin  of  Chillo,  and  erased  the 
factories  of  the  Aguirre  family. 
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in  some  alluring  and  deceitful  ground.  In  this  country  (and  it 
may  perhaps  be  said  of  the  slopes  of  mountains  in  general)  any 
spot  tliat  is  especially  verdant  is  sure  to  be  swampy.  In  Ecuador, 
this  is  no  doubt  an  indication  that  the  earth  in  the  immediate 
neighbourhood  of  such  spots  is  not  fissured;  water  is  unable  to 
drain  away,  and  the  soil  becomes  saturated.^ 

After  all  hands  had  extricated  Louis  and  his  beast  fix)m  the 
morass,  Cevallos  (our  principal  arriero)  took  the  lead.  He  was 
a  capital  horseman,  and,  unlike  the  majority  of  his  class,  had  no 
objections  to  his  animals  going  to  great  heights.  We  pushed  on 
hard,  and  in  two  hours  and  a  quarter  rose  three  thousand  feet, — 
half-way  up  coming  suddenly  upon  three  deer,  gambolling  about. 
These  lower  slopes,  though  steep,  were  easy  to  ride  over,  and 
up  to  14,000  feet  and  higher  were  rather  luxuriantly  covered 
with  grasses. 

At  about  the  height  of  14,800  feet  our  animals  could  go  no 
farther,  and  were  left  in  charge  of  Cevallos.  This  spot  was 
just  above  the  clouds  which  are  underneath  the  summit  in  the 
engraving  on  the  opposite  page.  All  the  grass  land  was  below, 
and  we  were  confronted  with  crags,  precipitous  enough  for  any 
one,  crowned  by  fields  of  snow  and  ice,  the  birthplace  of  a  fine 
hanging -glacier  which   crept   down   almost   peipendicidar   cliffs, 

^  Tlie  scarcity  of  rills  and  streams  upon  most  of  the  Great  Andes  of  the  Equator 
was  continually  remarked,  and  we  frequently  had  trouble  in  obtaining  a  supply  of 
water.  It  seems  not  imx)robable  that  the  surface  drainage  infiltrates  to  great  depths, 
and  supplies  much  of  the  steam  that  escapes  from  the  active  volcanoes.  Little  of  it 
reappears  on  the  surface  in  springs.  The  only  warm  S2)ring  of  any  size  that  I  saw 
in  the  interior  was  near  Machachi,  about  fifty  yards  from  the  west  (left)  bank  of  the 
Rio  Grande,  and  about  fifteen  feet  above  that  river.  It  bubbled  up  freely  in  a 
considerable  volume  in  a  pool,  twelve  by  ten  feet  across,  with  a  quantity  of  gas 
escaping.  The  tem[)eraturc  of  this  spring  at  mid-day  was  69°  Faht.,  and  of  the  air 
65'''25.  It  was  said  that  in  the  early  morning  the  temperature  of  the  water  was 
higher.  It  was  scarcely  necessary  to  investigate  the  accuracy  of  this  statement. 
The  air  temperature  in  the  morning  was  generally  below  55°  Faht.;  and,  if  the 
warmth  of  the  spring  remained  constant,  the  contrast  between  the  two  temperatures 
would  be  greater  then  than  at  mid-day.  People  come  both  to  drink  at  and  to  bathe 
in  this  pool     Its  taste  was  compared  to  Vichy  water. 


SINCHOLAOUA. 
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nacles  like  the  teeth  of  a  saw,  and  terminated  at  the  immediate 
summit  by  sheer  precipice.  The  western  side  was  equally  un- 
assailable, and  the  only  way  by  which  the  top  might  be  reached 
was  from  the  north,  along  the  snow  arite  at  the  crest  of  the 
mountain. 

In  two  hours  we  rose  more  than  another  thousand  feet,  and 
(having  turned  sharply  to  the  right  and  climbed  the  snow  on 
the  left  of  the  engraving)  passed  under  the  cliffs  of  the  minor 
(northern)  peak.  We  were  nearly  sixteen  thousand  feet  high, 
with  a  clear  sky,  and  the  summit  not  far  off;  men  in  good  spirits, 
rather  inclined  to  crow,  and  to  vaunt  the  superiority  of  the  old 
style,  when — Heaven  knows  where  it  came  from — a  hailstorm 
sent  us  flying  for  protection  to  the  cliffs,  crouching  in  their 
fissures,  covering  our  faces  with  our  hands  to  save  them  from  the 
half-inch  stones  which  bounded  and  ricochetted  in  all  directions, 
and  smote  the  rocks  with  such  fury  that  they  dislodged  or  actually 
broke  fragments  from  the  higher  ledges.  Twice  we  left  our  refuge 
and  were  beaten  back.  These  ice -balls  were  as  unpleasant  as  a 
shower  of  bullets. 

Then  came  a  lull.  Snow  began  to  fall,  at  first  mixed  with 
the  hail,  and  afterwards  in  large  flakes,  thickly.  The  hail 
ceased,  and  was  succeeded  by  lightning.  Emerging  from  our 
retreat,  we  traversed  the  glacier  to  a  small  island  in  its  midst,* 
and  stormed  the  slope  banked -up  against  the  wall  which  forms 
the  summit  ridge,  and  found  the  drifted  snow  along  its  crest 
surmounted  a  sheer  precipice  on  the  eastern  side.  The  narrow 
way  along  the  top  led  to  the  foot  of  the  final  peak.  The  route 
could  not  be  mistaken,  though  the  sunmiit  was  invisible  and  our 
arSte,  rising  at  an  increasing  angle,  disappeared  in  the  thunder- 
clouds. 

Hitherto  the  flashes  had  only  glanced  occasionally  through 

^  This  wfts  the  fifth  mountain  in  the  neighbourhood  of  the  Equator  upon  ivhich 
we  had  already  found  glaciers.  The  others  were  Chimborazo,  Carihuairazo,  lUiniza 
and  Cotopaxi. 
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the  murky  air,  each  followed  by  a  single  bang,  which  is  all  one 
hears  when  close  to  the  point  of  discharge.^  Around  the  peak 
they  blazed  away  without  intermission,  several  often  occurring  in 
a  single  instant.  The  whole  air  seemed  to  be  aaturated  with 
electricity,  and  the  thunder  kept  up  an  almost  continuous  roar. 


With  ice-axes  hissing  ominously,  and  confined  to  the  crest  of 
the  ridge  by  the  abruptness  of  its  sides,  we  gradually  approached 
the  summit.  The  last  few  yards  were  the  steepest  of  all.  The 
snow  was  reduced  to  a  mere  thread  (too  small  to  be  shewn  in 
the  annexed  engraving*),  leaning  gainst  the  rock,  and  it  was 
marvellous  that  it  stood  finuly  at  such  an  angle.  Steps  at  an 
ordinary  distance  apart  coidd  not  be  made.  The  leading  man 
stretched   forward  to  scrape  away  a  small   platform,  flogged   it 

'  See  Scrambla  aTiuyiigsl  the  Alps,  pp.  172-4. 

'  Which  gives  sn  accurate  aectional  representation  of  tho  filial  peak  from  north 
to  south.  Our  track  is  shewn  by  the  dotted  line,  atid  the  sumoiit  lies  undernoath 
the  cross.  From  east  to  west  the  top  of  this  luoantain  is  much  smaller  than  in 
the  other  direction. 
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down  to  make  it  cohere,  then  dashed  his  axe  in  as  high  as  he 
could  reach  and  hooked  himself  up,  while  number  two  drove  in 
his  baton  as  far  as  it  would  go  to  prevent  the  snow  from  breaking 
down.^  In  this  manner  we  arrived  at  the  summit.  Its  top  was 
too  small  to  get  upon,  and,  by  exception,  was  solid,  unshattered 
rock  right  up  to  its  very  highest  point.  Jean-Antoine  knocked 
off  its  head  with  his  ice-axe  whilst  I  operated  a  few  feet  below. 
Having  performed  this  important  ceremony,  we  immediately 
descended,  face  inwards  for  the  first  part  of  the  way,  with  light- 
ning blazing  all  around  as  far  as  the  end  of  the  summit  ridge. 
Then  it  ceased ;  we  ran  down  to  Cevallos,  and,  driving  the  beasts 
before  us  at  a  trot  to  the  bottom  of  the  slopes,  recrossed  the 
Ilio  Pita  higher  up  than  before,  and  pushed  the  pace  hard  all 
the  way  to  Pedregal.^  The  giant  was  slain,  and  we  returned, 
rejoicing,  with  its  head^  in  a  bag,  though  with  little  to  shew 
besides,  and  nothing  that  need  be  mentioned  except  a  sedge  (a 
variety  of  Carex  Jatiiesoni,  Boott)  which  was  obtained  at  the 
height  of  about  14,500  feet. 

^  Both  here  and  in  other  places  we  should  have  been  beaten  if  the  snow  had 
not  been  moist  and  tenacious.  Diy,  flour-like  snow  will  not  stand  at  such  angles 
as  were  traversed  at  the  top  of  Sincholagua. 

^  Left  the  summit  at  2.30  p.m.,  and  anived  at  Pedregal  6.50  p.m.  The  time 
occupied  on  the  ascent  and  descent  (excluding  halts)  was  9  hs.  25  min.  The  mean 
of  the  ascending  and  descending  rates  was  about  one  thousand  feet  per  hour. 

'  ''A  compact  dark  -  coloured  rock,  with  a  slightly  rough  fracture,  containing 
numerous  small  crystals  of  whitish  felspar,  generally  not  exceeding  *1  inch  in 
the  longer  diameter.  Under  the  microscope,  the  ground -mass  is  seen  to  be  a 
felted  mass  of  minute  elongated  crystallites,  probably  felspar,  and  of  s|)ecks  of 
opacite  ;  there  is  probably  a  residual  glassy  base,  but  so  numerous  are  the  crystallites 
that  it  is  by  no  means  easy  to  be  sure.  In  this  ground-mass  are  scattered  larger 
crystals  of  plagioclastic  fels|)ar  similar  to  those  already  described,  augite,  with 
probably  some  hypcrsthene  and  magnetite.  The  rock  is  thus  an  augite-andesite, 
probably  hyperstheniferous." — Prof.  T.  G.  Bonney,  Proe.  Roy.  Soc.,  Nov.  1884. 

In  the  pa[)er  already  cited  in  Hist,  de  VAcad,  Roy,  dcs  Sciences,  Paris,  1751,  La 
Condamine  says: — " Sinchoulagoa,  Volcan  en  1660,  communiquant  avec  Pitchincha.*' 
I  do  not  know  his  authority  for  these  st^itements.  Ko  semblance  of  a  crater  was 
seen  on  any  })art  of  it. 
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Louis  now  (after  seven  weeks'  rest)  was  sufficiently  reetoi-ed 
for  active  exertion,  and  I  proposed  to  make  my  way  to  Antisana. 
Being  advised  that  it  would  be  easiest  to  proceed  vid  Quito,  I 
decided  to  shift  head-<iuarter8 
Capital,  and    we    re- 
to  Machachi  to  make 
eceasary     preparations, 
the  time  came  for  de- 
,  quite   a   little  crowd 
led.     We  had  entered 
«e  strangers,  our  ways 
id  odd  to  the  natives, 
e    could    not    converse 
■eedom.    But  in  course 
:  a  good  understanding 
iseu.     The  language  of 
kindness  is  under- 
stood   everywhere. 
They  had  been  use- 
ful to  us,  and  we 
had  not   been  »m- 
mindful   of   them ; 
and     now,     when 
about  to  leave,  all 
our  young  friends 
(with  the  little  girl 
in     blue),     David 
and  his  wife,  Gre- 
AT  nDkHCAL.  60™,  Loreuzo,  the 

poncho-maker,  and 
many  others  came  together  to  say  good-bye;  while  Antonio 
Eacines,  arrayed  in  his  best,  accompanied  us  several  miles  on 
the  road,  and  took  leave  with  many  good  wishes  and  profound 
salutations. 
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On  crossing  the  TambUlo  ridge  (10,090  feet)  Quito  made  its 
appearaace,  looking  very  insignificant  at  the  foot  of  Pichiacha. 
Upon  entering  the  city  we  went  at  once  to  the  Hotel  Giacometti, 
where  rooms  had  been  already  secured  by  the  good  offices  of  the 
British  Minister,  Mr.  F.  Douglas  Hamilton. 


CHAPTER   IX. 

ON   QUITO  AND  THE  QUITONIANS, 

The  Capital  of  the  Eepublic  of  the  Equator  is  situated  at  the 
bottom  of  the  eastern  slopes  of  Pichincha,  close  to  where  they 
ahut  gainst  the  Puengasi  ridge;  and  between  these  two  mount- 
ains the  draim^  of  the  area  which  may  properly  be  termed  the 
ba«in  of  Quito  escapes,  through  a  cleft,  on  to  the  Plain  of  Tumbaco. 
This  basin  extends  from  the  city  to  the  Tambillo  ridge,  and  is 
bounded  on  the  west  by  Atacatzo  and  part  of  Pichincha,  and  on 
the  east  by  Puengasi.  Previous  writeiB  have  spoken  of  the  valley 
of  Quito ;  and  (ignoring  the  natural  lines  of  drainage  which  have 
been  enumerated ')  have  even  applied  that  term  to  the  whole  of 
the  interior  embraced  between  Riobamba  and  the  Plain  of  Tum- 
baco. The  only  area  to  which  this  designation  can  properly  be 
given  is  that  which  ie  indicated  above;  and  even  this,  it  seems 
to  me,  is  more  aptly  called  the  hadn  of  Quito. 

The  population  of  the  city  is  commonly  said  to  range  from 
60,000  to  80,000;  but,  from  compariflon  of  the  spaces  known  to 
be  covered  by  towns  whose  population  has  been  ascertained,  I 
'  See  pp.  Se,  67,  and  105. 
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feel  confident  that  the  number  of  its  inhabitants  is  far  beneath 
the  lower  of  these  estimates.^  The  compact  part  of  Quito  does 
not  cover  a  square  mile ;  and,  I  think,  at  the  most,  the  city  proper 
cannot  contain  more  than  30,000  persons.  The  total  may,  per- 
haps, amount  to  34,000  or  35,000  if  the  suburbs  wliich  extend 
along  the  roads  going  north  and  south  are  included. 

The  northern  is  some  hundreds  of  feet  higher  than  the  southern 
end  of  Quito.^  Several  ancient  quebradas  run  through  the  heart 
of  the  city ;  and,  as  the  whole  of  the  ground  upon  which  it  stands 
is  sloping,  there  is  a  natural  drainage  into  these  fissures.  This 
fact,  and  the  daily  occurrence  of  sharp  showers  which  cleanse  the 
place,  doubtless  account  for  its  freedom  from  bad  smells,  and 
immunity  from  pestilence.  It  had  no  proper  supply  of  water. 
The  populace  depended  upon  the  public  fountains  and  their  sur- 
rounding basins  in  the  Plazas,  which  were  contaminated  with 
abominations.  Very  particular  persons  had  two  pennyworths  of 
water  brought  every  morning,  several  miles,  in  large  pots;'  but, 
judging  from  the  limited  number  of  water-carriers,  the  fastidious 
class  formed  a  select  minority  of  the  population.  There  was  one 
old  water-carrier,  with  white  hair  and  a  pink  face,  who  was  a 
well-known  figure  in  Quito.  I  offered  to  take  liis  portrait,  and 
told  him  that  he  should  have  a  shilling  if  he  stood  quite  still 
and  only  fourpence  if  he  moved.  "Sefior,"  said  the  old  fellow, 
"though  several  gentlemen  have  proposed  to  do  the  same,  you 
are  the  first  who  has  suggested  any  remuneration." 

*  Dr.  W.  Jameson  says  {Journal  of  Royal  Oeog.  Soe,,  1861,  p.  185) :  "On  several 
occasions  tlie  Goyernment  has  been  desirous  of  ascertaining  the  actual  number  of  in- 
Iiabitants,  but  without  arriving  at  a  satisfactory  result  The  people  became  alarmed, 
from  an  idea  that  the  formation  of  a  census  is  a  preliminary  step  towards  the  im- 
l^osition  of  a  tax."     Mr.  Church  (in  Report  to  Mr.  Blaine,  dated  1883)  says  the  same. 

'  The  accompanying  Plan  is  after  one  made  by  Father  J.  6.  Menteu,  S.J.,  who 
was  Director  of  the  Observatory  in  1880.  Corrections  and  additions  have  been 
introduced  into  it.  The  names  of  the  streets  have  been  changed  since  the  original 
was  made,  and  it  would  be  useless  to  give  them. 

'  A  medio  (equal  to  twoi>ence)  was  the  regular  charge  for  a  jar  like  that  Iwmc  by 
the  water-carrier  I  have  engraved. 
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The  best  near  view  of  the  city  is  obtained  from  the  top  of  a 
regularly  formed  Panecillo,  which  is  juet  withiii  the  range  of  the 
I'lan,'  and  from  the  same  spot  there  is  an  admirable  panorama  of 
the  Great  Andes  in  the  immediate  neighbourhood  of  the  Efiuator. 
I^ooking  north,  first  comes  Cotocaclii  (16,301),  a  rather  sharp  peak. 


of  pyramidal  form,  referred  to  in  a  later  chapter ;  next,  turning 
eastwards,  there  is  Mojanda  (14,083  R,  &  S.),  which  perhaps  covers 
a  greater  space  than  any  other  mountain  in  Ecuador ;  then  Cay- 
ambe  (19,186),  a  grand,  snow-clad  extinct  volcano  lying  just  north 

'  The  Panecillo  is  B  recognized  playground  for  the  children  oC  Quito.  It  was 
covered  with  gtaaa  and  patches  of  dwarf  shruba.  At  the  snmmit  tliero  was  a 
quantity  of  moss  of  the  genus  MacromUrium,  and  abundance  of  the  lichens  Physda 
ehrysopfJJialma,  DC,  and  P.  fiavicaia,  DC.  Amongat  this  vcgcbttion  I  collected 
■bout  thirty  species  of  spiders,  beetles,  etc.,  including  those  whicli  are  enumerated 
in  the  Sapplmtenlars  Jpptndix,  Preface,  p,  ix. 
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of  the  Equator;  followed  by  Sincholagua,  Cotopaxi,  Pasochoa, 
Rumiflahui,  the  three  hilla  of  Chaupi  on  the  TiupuUo  ridge,  Cor- 
azon,  Atacatzo,  and  Pichincha.^ 

The  majority  of  the  dwellings  in  the  city  have  only  a  ground- 
floor  with  one  story  above,  and  the  streets  mostly  have  a  tame 
appearance  from  the  small  height  of  the  houses  and  want  of 
objects  breaking  the  sky-line.  Any  one  looking  down  upon  these 
five  hundred  acres  of  flat,  featureless  roofs  wiU  appreciate  the 
artistic  value  of  chimney-pots.  Quito  has  neither  chimneys  nor 
fireplaces.  Its  temperature  is  supposed  to  be  sufficiently  high 
to  dispense  with  artificial  warmth,  and  no  provision  is  made  for 
heating  apartments.  As  a  matter  of  fact,  it  is  usually  high 
enough  for  comfort,*  though  fires  would  be  agreeable  when  it  falls 
a  degree  or  two  lower  than  usual,  for  small  variations  are  more 
felt  in  this  equable  climate  than  in  places  where  the  range  in 
temperature  is  greater. 

It  is  customary  here,  when  a  visitor  takes  off  his  hat  upon 
entering  a  room,  to  beg  him  to  put  it  on  again ;  and,  in  the  absence 
of  permission,  leave  is  generally  requested.  This,  it  is  said,  arises 
from  apprehension  that  cold  will  be  taken  by  remaining  uncovered. 
The  same  persons,  upon  going  out  of  doors,  take  off"  their  hats  to 
flashes  of  lightning,  no  matter  whether  rain  is  falling ;  and,  when 
the  streets  are  busy  and  lightning  is  abundant,  a  grotesque  effect 
is  produced  by  these  salutations,  which  seem  to  be  regarded  a  duty 
by  well-beliaved  persons,  and  are  performed  as  punctiliously  as 
the  homage  which  is  paid  to  religious  processions,  when  they  are 
in  sight. 

Our  hotel  was  nearly  in  the  centre  of  the  city.  It  was  kept 
by  a  truculent  Corsican,  who  habitually  stuck  his  arms  akimbo 
and  frowned  at  his  guests,  as  if  ready  to  knock  them  down  or  eat 
off  their  heads.     One  day,  at  the  table  (TlMe,  he  fought  a  pitched 

^  I  did  not  sec  Illiniza  from  the  Panecillo,  and  am  unable  to  say  whether  it  is 
ever  visible  from  it. 

^  For  temperatures  at  Quito,  see  Ap])endix  E. 


J 
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battle  in  hm  own  salle-d,-manger.  Conversation  turned  upon 
the  merits  of  tlie  Napoleons,  and  Giacometti  entertained  strong 
opinions  about  them,  which  did  not  coincide  with  those  of  a  young 
Frenchman  who  had  served  in  the  cavalry,  and  taken  part  in  the 
combats  around  Metz.  Presently,  the  gentlemen  called  each  other 
liar  and  coward,  and  then  all  at  once  they  jumped  up  and  charged 
— Giacometti  seizing  a  chair  by  its  back  and  raising  it  with  both 
hands  to  brain  his  guest,  who,  however,  eluded  the  blow,  and 
grappling  with  the  maitre  iUhdtel  soon  had  him  sprawling  on  the 
floor,  kicking  and  raving  like  a  madman.  Glasses  and  crockery 
flew  about,  and  the  result  would  have  been  very  serious  (for  the 
china)  had  not  two  persons  fallen  upon  the  combatants  and  dragged 
them  apart.  No  sooner  was  the  innkeeper  released  than  lie  snatched 
up  a  bottle,  and  ^ain  made  towards  the  cuirassier  to  break  it  on 
his  head,  but  they  were  parted,  and  draped  yelling  from  the  room 
to  finish  the  fray  outside.  The  coarseness  of  their  language  would 
have  done  credit  to  BilUug^ate.  I  could  not  see  that  it  was  in 
the  least  diminished  by  the  low  pressure  reigning  at  Quito. 

From  my  windows  at  the  hotel  I  looked  out  on  one  of  the  prin- 
cipal streets,  and  had  excellent  opportunities  of  viewing  the  Uttle 
peculiarities  of  the  Quitonians.  Here,  as  well  as  in  other  parts  of 
South  America,  it  ia  connect  for 
ladies  to  cover  up  their  features 
when  walking  abrood,  but  I 
found  there  was  great  laxity  m 
this  matter,  and  that  the  lower 
ordera  paid  no  attention  to 
such  proprieties.  The  straw 
hats  of  local  manufacture  were 
not  fasliionable.  Men  wore  the 
black,  chimney-pot  hat  of  civil- 
ization, and  I  have  a  story  to 
relate  about  something  which 
A  IJ.DV  or  QUITO.  befel  a  black  hat  in  Quito. 
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Upon  the  day  following  our  arrival,  His  Excellency  the 
President  of  the  Eepublic  sent  a  very  polite  message  through 
Mr.  Hamilton,  intimating  his  wish  to  see  me.  He  received  us 
without  formality  and  with  much  cordiality,  dismissing  a  visitor 
(who  was,  I  believe,  a  Colonel  in  the  Ecuadorian  Army)  to  the 
farther  end  of  the  apartment.  Out  of  regard  to  his  time,  after 
a  little  general  conversation,  we  rose  to  go ;  but  he  insisted  upon 
our  remaining,  and  presently  enquired  if  there  was  anything  he 
could  do  for  me.  I  answered  that  there  was.  At  this,  just  a 
shade  of  displeasure  appeared  on  his  mobile  features,  though  he 
kindly  asked,  "  In  what  way  ? "  I  said  that  it  would  afford  me 
gratification  if  he  would  permit  his  name  to  be  connected  with 
one  of  the  Great  Andes.  "With  the  highest  point  of  Chim- 
borazo,"  I  went  on,  "one  cannot  meddle.  Its  second  peak  has 
not  been  christened,  and  I  ask  permission  to  be  allowed  to 
associate  your  name  with  it." 

The  President  now  became  interested  in  Chimborazo,  and 
desired  to  know  its  height,  and  upon  hearing  it  expressed  sur- 
prise, saying,  "I  should  have  thought  it  was  thirty  thousand 
feet  high,  at  the  least"  " Pardon  me,  your  Excellency,"  I  replied, 
one  coiUd  not  have  proposed  to  associate  the  name  of  VeirUe- 
milla  with  a  peak  tfdrty  thousand  feet  high."  He  forgave  this 
impromptu  by  asking  for  an  account  of  the  ascent,  and  Mr. 
Hamilton  engrossed  the  General's  attention  with  a  graphic 
description  of  it.  Presently,  finding  himself  in  want  of  a  black- 
board, and  seeing  nothing  more  like  one  than  a  black  hat  which 
was  upon  the  table,  he  used  it  to  illustrate  the  spiral  ascent, 
and  excited  my  admiration  by  the  vigour  and  accuracy  with 
which  he  traced  our  route,  as  he  drove  a  deep  furrow  through 
the  shining  nap,  to  shew  how  we  sank  in  the  snow. 

While  this  tdte-a-Ute  was  progressing,  the  President  leaning 
forwards  on  his  elbows,  intently  following  Mr.  Hamilton's  dis- 
course, I  noticed  a  movement  at  the  other  end  of  the  room; 
and,  glancing   round,  found   that   the   Colonel  was  writhing  in 
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agony.  It  was  his  hat,  and  he  was  on  the  point  of  exploding 
with  suppi'essed  rage  at  seeing  his  Sunday  head -gear  used  as  a 
black-board  for  'that  wretched  gringo.'  He  glared  and  scowled 
and  seemed  ready  to  spring  forward  and  assassinate  all  three  of 
us.  Mr.  Hamilton  was  quite  unconscious  that  he  was  raising  a 
storm,  but  the  President  noticed  my  glance,  and,  turning  his 
head,  immediately  perceived  the  state  of  affairs.  His  smile  then 
caused  our  Minister  to  look,  and  to  drop  the  hat  instantly. 
With  grim  humour  (which  I  fear  made  the  Colonel  go  over  to 
the  Eevolutionary  party),  the  President  requested  Mr.  Hamilton 
to  continue,  as  he  was  much  interested;  and  then  by  a  few 
light  touches,  which  fortunately  went  in  the  direction  of  the 
nap,  the  ascent  was  completed. 

His  Excellency  General  Ygnacio  de  Veintemilla  came  into 
power  by  a  combination  of  stratagem  and  force,  and  went  out 
fighting.  It  is  difBcult  to  procure  infonnation  upon  the  modem 
history  of  this  coimtry;  and,  in  default  of  a  more  authoritative 
source,  I  make  the  following  extract  from  the  Catecismo  de  Geo- 
grafia  de  la  Hepublica  del  Ecuador,  by  Juan  Leon  Mera,  Quito, 
1875,  pp.  180-184. 

"  During  the  Presidency  of  Garcia  Moreno,"  he  says,  "  tlie  nation 
entered  upon  a  new  life  ;  order  and  economy  were  introduced  into  the 
national  finances,  part  of  the  floating  debt  was  redeemed  ;  Brethren  of  the 
Christian  Schools,  Sisters  of  the  Sacred  Heart,  and  Jesuit  Fathers  were 
brought  in  to  direct  public  instruction  ;  and  some  important  public  works 
were  begun,  particularly  the  high  road  between  Quito  and  Guayaquil.  At 
the  end  of  1863,  in  the  interior,  a  Liberal  Revolution  was  suppressed.  .  . 
In  1864  another  Revolution  was  discovered,  and  there  were  revolutionary 
movements  in  Manabi.  .  .  In  1865  the  Revolutionists  of  Guayaquil  seized 
the  steamer  Guayas.  The  President  made,  personally,  the  necessary 
arrangements,  and  went  after  the  enemy.  Those  ringleaders  who  fell  into 
the  hands  of  the  conqueror  were  put  to  death.  .  .  Peace  being  re- 
established, Jeronimo  Carrion  succeeded  Moreno  as  President " ;  he  resigned 
in  1867  and  Javier  Espinosa  was  elected,  but  (in  1868)  "the  effer\'escence 
of  parties  continued  ;  people  talked  openly  of  a  Liberal  Revolution,  the 
Conservative  party  saw  their  danger  and  hastened  to  make  one  by  re- 
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nominating  Qarcia  Moreno  on  Jan.  16,  1669.  The  President  resigned  the 
same  day,  and  tlie  Kevolution  spread  over  the  whole  Republic  Meanwhile, 
a  Revolution  in  Guayaquil  broke  out  (Mar,  19)  which  was  suppresBed.  .  . 
In  December  of  the  lauie  year  a  conspiracy  was  discovered  in  Quito,  and 
a  new  Bevolution  in  Cuenca  was  euppresBed.  Since  that  time  order  has 
been  established  and  peace  assured,  and  Ecuador  continues  on  her  path 
of  material  and  uioral  pn^ress  under  the  shelter  of  Republican  institutions, 
based  on  the  catholic  principles  which  she  has  determined  to  adopt." 

This  little  book  eoucludea  by  stating  that  Garcia  Moreno 
was  assassinated  on  August  6,  1875.^  He  was  succeeded  by  Dr. 
Borrero,  who  recalled  General 
Vein teni  ilia  from  exile,  and 
placed  him  in  command  at 
Guayaquil  The  General  ad- 
vised hia  patron  that  he  ex- 
pected the  occurrence  of  an- 
other Kevolution,  and  requested 
the  troops  might  be  sent  from 
Quito.  Having  obtained  them, 
and  denuded  the  Capital  of 
soldiers,  Yeintemilla  made  the 
Kevolution,  and  ejected  Borrero. 
The  new  President  had  been  in 
power  about  two  years  at  the 
time   of  my  visit,  though   not 

always   in  peaceful  possession.  qakcia  hobbno. 

At  the  end  of  1877  some  rebels 

from  the  north,  joined  by  a  number  of  Quitoninus,  Compelled 
the  General  to  intrench  himself  in  the  heart  of  the  city. 
Presently  the  insui^ents  ran  short  of  ammunition  and  the  others 
sallied  forth  and  defeated  them.  Four  hundred  were  said  to  be 
killed  in  this  affair.     It  was  no  secret  in  1880  that  plots  were 

'  He  was  brutally  murdered  ou  the  Grand  Plsza,  in  front  of  the  Government 
Officee.  Horeno  is  admitted  to  have  been  the  strongest  President  of  modem  timeK. 
He  deserved  well  of  his  countiy  by  the  constructian  of  the  great  road  through  the 
interior,  and  the  introduction  of  compulsory  education. 
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on  foot  to  remove  him,  and  the  conspirators  would  have  endeav- 
oured to  accomplish  this  at  an  earlier  date  if  they  had  seen 
their  way  past  his  three  thousand  breechloaders. 

The  Clericals  lost  no  opportunity  of  perambulating  the  streets 
with  religious  processions,  and  these  were  treated  with  respect. 
The  President  made  counter- demonstrations  with  his  troops,  by 
parading  them  every  day.  I  noticed  that  individual  Priests 
walking  about  were  treated  with  scant  courtesy,  and  possibly  on 
this  account  they  appeared  little  in  public.  By  his  opponents, 
General  Veintemilla  was  frequently  termed  the  head  of  the 
irreligious  party,  from  his  want  of  harmony  with  the  Church.^ 
Under  his  rule,  newly-arrived  ecclesiastics  were  refused  admittance 
to  Ecuador,^  and  the  Jesuits,  though  not  expelled,  went  more  or 
less  into  hiding.  He  was  ultimately  ejected  in  July,  1883,  after 
six  or  eight  months  of  revolution,  and  Caamafio  was  elected 
President.  His  term  of  office  expired  in  1888,  and  now  Seiior 
Antonio  Flores  rules  the  Eepublic.^ 

*  The  Church  property,  though  somewhat  despoiled,  is  still  very  extensive. 
The  Cathedral,  the  Jesuits'  Church,  and  the  Church  of  the  Immaculate  Conception 
are  the  most  important  religious  edifices.  The  latter  was  partly  destroyed  by  fire 
while  I  was  at  Quito,  on  the  night  of  March  25,  1880  (the  night  preceding  Good 
Friday).  At  a  time  when  the  building  was  crowded,  a  candle  on  the  High  Altar 
tumbled  over  and  set  the  surrounding  decorations  in  a  blaze.  There  was  a  panic 
amongst  the  congregation  and  several  lives  were  lost. 

'  This  was  the  fate  of  some  who  arrived  at  Guayaquil  on  the  same  steamer  as  my- 
self. They  were  sent  on  board  again,  having  been  previously  informed  that  there  were 
too  many  of  their  profession  already  in  the  coimtry  and  recommended  to  go  to  Lima. 
They  could  not  have  looked  more  unhappy  if  they  had  been  told  to  go  to  Jericho. 

•  A  President  is  practically  Dictator.  See  the  Report  to  Mr.  Blaine  by  Mr. 
Church  from  which  I  have  already  quoted.  He  states  that  the  Congress  is  com- 
posed of  a  Senate  and  House  of  Deputies,  and  that  it  assembles  (usually  for  sixty 
days)  efoery  second  year.  The  executive  power  is  confided  to  the  President,  who  is 
assisted  by  a  Council  of  State.  *^  The  lai^e  majority  of  the  Council  are  named  by 
the  President,  and  are  his  willing  servants."  According  to  Article  80  of  the 
Constitution,  the  Council  "may  confer  extraordinary  powers"  ujion  the  President, 
and  authorize  him  "to  increase  the  army,  dispose  of  the  public  funds,  collect  taxes 
in  advance,  impose  forced  loans,  change  the  capital  of  the  country,  expati'iate  or 
imprison  citizens,  etc." 
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I  feel  it  unnecessary  to  say  much  respecting  the  manners 
and  customs  of  the  Ecuadorians.  They  are  a  promising  people. 
Mr.  Hassaurek  (who  was  for  several  years  United  States  Minister- 
Ilesident  at  Quito)  says^: — 

The  "custom  of  making  high-sounding  promises  is  universal  among 
Ecuadorians.  .  .  If  you  make  the  acquaintance  of  one  of  them,  he  will 
overwhelm  you  with  ofifers  of  his  services.  He  will  beseech  you  to  '  count 
him  as  one  of  the  number  of  your  friends ' ;  he  will  place  his  house,  his 
haciendas,  his  horses  at  your  disposal ;  he  will  ask  you  to  treat  him  con- 
fidentially, and  to  speak  to  him  frankly,  whenever  you  should  need  anything 
that  he  can  supply  ;  he  will  protest  his  ardent  desire  to  be  your  friend 
and  to  serve  you  in  every  possible  manner.  .  .  Should  you  really  apply 
to  them  for  any  of  the  services  so  pompously  proffered,  you  must  expect, 
as  a  general  rule,  that  they  will  find  a  well-sounding  excuse  for  refusing." 

Mr.  Hassaurek  seems  inclined  to  consider  these  protestations 
as  of  no  greater  value  than  the  words  "your  very  humble  and 
obedient  servant"  at  the  end  of  a  letter,  and  as  regards  the 
majority  of  them  his  view  is  possibly  correct.  No  one  except  an 
idiot  would  be  disposed  to  treat  them  literally.  The  difficulty 
experienced  by  strangers  is  to  discriminate  between  expressions 
which  are  simply  flowery,  and  those  which  are  meant  to  be  sub- 
stantial. On  various  occasions,  houses,  haciendas,  and  horses,  were 
actually  placed  at  my  disposal,  and  gentlemen  went  out  of  their 
way  to  render  valuable  services  and  unexpected  courtesies;  and 
it  would  be  exceedingly  ungracious  to  ignore  these  disinterested 
actions,  even  though  there  were  a  large  number  of  unredeemed 
pledges,  and  flowers  which  did  not  blossom  into  fruit.  As  regards 
these  it  is  charitable  to  think  with  Mr.  Church  that  "  the  enthusi- 
astic kindness  of  their  hearts  frequently  causes  Ecuadoiians  to 

^  See  Four  Years  amojig  Spanish-AmericanSf  by  F.  Hassaurek,  New  York,  1867. 
The  descriptions  in  this  work  of  the  natives  and  their  ways  are  generally  accurate. 
In  other  matters,  this  author  is  often  unreliable.  At  p.  119,  he  says,  "For  leagues 
round  Quito  scorpions  have  never  been  heard  of,  ,  .  Flies^  eveiij  are  very  rare.  .  . 
There  are  no  lizards,  or  even  bugs  or  beetles  in  the  grass  or  on  trees. "  These  state- 
ments  are  untrue. 
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make  promises  small  and  great,  which  afterwards  escape  their 
memory  or  are  beyond  their  ability  to  perform." 

Amongst  their  other  salient  peculiarities  one  may  point  out 
that  PunctuaUty,  which  is  esteemed  a  virtue  by  some,  they  seem 
to  consider  a  pernicious  vice.  Their  inveterate  habit  of  procras- 
tination, and  use  of  the  word  nui'flana,  has  been  a  theme  upon 
which  every  one  has  written  who  has  dealt  with  Ecuador.  Nothing 
is  to  be  done  to-day.  Everything  is  promised  for  to-morrow,  and 
when  the  morrow  arrives  it  will  be  promised  for  maftana  again. 
The  equality  of  the  temperature,  and  the  equality  in  the  length 
of  the  days,  and  the  presumption  that  to-morrow  will  be  like 
to-day,  in  my  opinion,  have  much  to  do  with  this.  "It  would 
be  good  for  these  people,"  said  Jean-Antoine,  "to  have  a  winter." 
The  Alpine  peasant,  well  acquainted  with  its  inconveniences  and 
hardships;  felt  that  upon  the  whole  they  acted  beneficially  by 
promoting  habits  of  industry  and  forethought. 

It  is  less  possible  to  make  allowances  for  their  general  dis- 
position to  disregard  the  sacredness  of  agreements,  to  repudiate 
contracts,  and  to  advance  ulterior  claims.  Following  these  prac- 
tices, as  a  natural  result,  there  is  universal  distrust  and  want  of 
confidence.  They  do  not  think  the  same  as  other  people  about 
these  matters;  or,  to  put  it  in  a  different  way,  their  code  of 
honour  is  different  from  ours.  In  many  countries  it  is  considered 
complimentary  to  say  "  Sir,  your  Word  is  as  good  as  your  Bond  " ; 
but,  for  reasons  wliich  need  not  be  pointed  out,  one  is  debarred 
from  the  use  of  that  phrase  in  Ecuador.  A  foreigner  at  Quito, 
concerned  in  trade,  who  from  many  dealings  with  the  Ecuadorians 
was  able  to  speak  with  some  authority,  said  to  me,  "I  never 
consider  a  transaction  terminated  unless  I  give  my  customer  a 
whipping."  It  appears  that,  in  this  country,  the  marks  of  the 
whip  answer  in  the  place  of  a  receipt -stamp. 

These  observations  apply  solely  to  the  white  and  to  the  hybrid 
population.  The  Indians  have  the  same  hospitable  instincts  as 
the  Spanish -Americans,  and  I  am  inclined  to  characterize  as  their 

2  a 
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dear  there,  partly  through  the  large  amount  of  breakage  in  transit^ 
from  bad  packing. 

Native  productions  were  often  by  no  means  low  in  price. 
Meat  (when  it  could  be  got)  was  cheap,  and  generally  ranged 
from  twopence-halfpenny  to  threepence  per  pound.  In  the  north, 
fresh  eggs  could  be  bought  for  four  a  penny ;  while  in  Guayaquil, 
and  in  the  more  southern  parts,  one  to  two  pesos  apiece  were 
demanded  for  miserable  chickens.  Spirits  of  wine  cost  me  three 
shillings  per  pint  at  Guayaquil,  and  tenpence  at  Quito!  At 
Otovalo,  Cayambe,  and  other  places,  brown  sugar  and  unroasted 
coffee  were  each  tenpence  per  pound,  though  raised  in  the  district. 
Common  raisins  cost  three  shillings,  and  camphor  four  shillings 
per  pound  in  Quito.^ 

The  high  prices  of  foreign  commodities  were  attributed  to  ex- 
cessive duties  and  the  expense  of  transit.  Still,  there  appeared  to 
be  a  good  margin  left,  and  I  doubt  if  any  one  was  satisfied  with 
less  than  a  hundred  per  cent  profit.  Everywhere  there  appeared 
to  be  openings  for  commercial  enterprize,  either  for  retailers  or 
for  wholesale  transactions,  yet  the  country  seemed  to  have  little 
attraction  to  Englishmen,  for  at  the  time  of  my  stay  there  were 
only  three  in  Quito.^  Personally,  I  should  not  advise  any  one 
to  embark  a  single  shilling  in  Ecuador.  There  are  an  unknown 
quantity  of  earthquakes  and  revolutions  to  be  taken  into  account. 
A  man  may  be  rich  in  one  day  and  wrecked  the  next.  Tliese 
possibilities  invest  trade  in  this  region  with  the  excitement  of 
gambling,  and  the  trader  should  also  bear  in  mind  that  the 
repudiation  of  agreements  and  the  non-fulfilment  of  contracts 
will  often  upset  his  calculations  and  blight  his  hopes. 

These  references  to  prices  lead  me  to  conclude  this  chapter 

^  Medicines  and  fancy  goods  were  sold  at  larger  differences  from  European  prices. 
I  could  have  sold  my  stock  of  sulphate  of  quinine  for  more  than  its  weight  in  gold. 

^  Namely,  Mr.  Hamilton,  British  Minister  -  Resident ;  Mr.  Jones,  a  shopkeeper; 
and  Mr.  Verity,  an  English  mechanic  out  of  employment.  Of  other  foreigners  there 
were  about  twenty -five  French,  a  dozen  Germans,  and  ten  Italians,  Danes  and 
Swedes. 
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with  a  few  words  upon  the  money  and  the  Banking  institutions 
of  Ecuador.  At  the  time  my  journey  was  made,  money  was 
reckoned  in  Pesos  and  Heeds}  Eight  Heals  made  a  Peso.  The 
coins  most  frequently  met  with  were  the  silver  Peso,  silver 
pieces  worth  one  and  two  Heals,  and  half- Ileal  pieces,  termed 
Medios,  There  was  a  gold  coinage  not  in  circulation,  and  a 
silver  quarter -Eeal  which  was  seldom  seen.  In  Guayaquil  (and 
I  believe  on  the  coast  generally)  bronze  coins  were  not  current ; 
though  they  were  in  general  use  in  the  interior,  and  were  said 
to  be  legal  tender  as  far  south  as  Eiobamba.  At  this  time  the 
English  Sovereign  was  worth  sixty  Reals,  and  the  Peso,  there- 
fore, was  equal  to  two  Shillings  and  eight  Pence. 

There  were  only  two  banks,  namely,  the  Bank  of  Ecuador 
at  Guayaquil,  and  the  Bank  of  Quito  at  the  Capital.  Both  of 
these  institutions  issued  notes  (down  to  the  value  of  one  Peso), 
which  were  accepted  as  readily  as  silver,  at  their  full  value,  and 
were  very  convenient.* 

I  travelled  in  Ecuador  by  means  of  a  Letter  of  Credit, 
entitling  me  to  draw  up  to  the  amount  of  a  sum  which  was 
deposited  in  a  London  Bank  before  the  letter  was  issued.  I 
drew  something  from  the  Bank  of  Ecuador,  and  received  from 
that  institution  a  fresh  letter  of  credit  to  the  Bank  of  Quito. 

The  amount  taken  from  the  Bank  of  Ecuador  was  princi- 
pally in  paper.  For  small  payments  it  was  necessary  to  have  a 
considerable  quantity  of  reals  and  medios,  and  these  were  handed 
over  the  counter  in  a  closed  bag.  Upon  being  examined,  it 
appeared  that  the  arithmetic  of  the  Bank  differed  from  that 
in  common  use.     Anyhow,  the  money  was   short  by  a  serious 

^  I  am  infonned  that  the  present  manner  of  reckoning  money  is  based  on  the 
hard  or  ten  real  DoUar.  The  old  Peso  is  no  longer  recognized  This  hard  dollar 
is  called  a  Sueret  and  is  of  the  same  nominal  value  as  the  Penivian  Sol,  and  the 
Chilian  and  Colombian  Dollars. 

'  The  notes  of  the  Bank  of  Ecuador  circulated  everywhere.  Those  of  the  Bank 
of  Quito  were  accepted  in  the  interior  generally,  but  were  refused  at  Riobamba 
and  at  places  more  to  the  south. 
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amount ;  but,  inasmuch  as  it  was  not  counted  before  being  taken 
away,  it  was  useless  to  make  reclamations. 

When  proceeding  into  the  interior,  these  coins  were  often 
declined;  for  it  appeared  that  the  natives  have  a  child -like 
desire  to  see  the  image  and  superscription,  and  absolutely  refuse 
to  take  payment  in  coin  that  has  got  into  the  condition  of  an 
elderly  British  sixpence.  It  curiously  happened  that  in  about 
one  half  of  the  cash  I  received  at  Guayaquil  one  could  not 
distinguish  obverse  from  reverse.  No  one  would  accept  it,  and 
at  Quito  I  sold  it  off  as  old  metal,  at  less  than  half  its  nominal 
value,  preferring  to  put  up  with  the  loss  rather  than  be  incom- 
moded any  longer  by  a  bag  of  coin  which  would  not  pass.  This 
is  all  I  have  to  say  at  present  concerning  the  Bank  of  Ecuador. 

At  Quito  money  was  drawn  when  it  was  required,  and  before 
my  departure  I  proposed  to  close  accounts  and  to  take  the 
balance.  The  Bank  Manager  deducted  about  four  Pounds  sterling 
for  what  he  was  pleased  to  term  his  '  advances.'  I  was  unable 
to  regaixl  as  'advances'  monies  which  were  paid  on  account  of 
a  sum  which  had  been  deposited  several  months  before,  though 
he  assured  me  that  "  it  was  their  usual  custom."  Said  I,  "  your 
custom  is  novel  and  interesting,  and  it  shall  be  mentioned  in  a 
book  that  I  intend  to  write  upon  my  journey,  as  it  is  a  thing 
that  ouglit  to  be  known,"  and  supposed  that  this  would  be  the 
end  of  the  matter. 

Shortly  afterwards,  however,  the  Bank  Manager  expressed  a 
desire  to  see  me,  and  tendered  the  money  he  had  stopped,  not, 
he  said  with  some  emphasis,  because  I  was  going  to  write  a 
book,  but  because  he  thought  "it  would  be  more  r^ular"  to 
cliarge  the  amount  to  the  Bank  of  Ecuador.  I  mentally  con- 
trasted "it  is  our  usual  custom"  with  "it  would  be  more 
regular,"  and  only  remarked  that  perhaps  the  Bank  of  Ecuador 
would  not  take  the  same  view;  and  upon  return  to  Guayaquil 
my  surmise  proved  to  be  correct,  and  I  found  that  the  Bank  of 
Ecuador  had  snapped  its  fingers  at  its  brother  in  the  Capital. 
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This  is  all  I  have  to  obsen'e  about  the  Bank  of  Quito, 
except  that  it  is  eaid  to  be  a  flourishing  imttitution,  paying 
good  dividends.  The  two  Banks  enjoy,  I  ani  told,  the  privilege 
of  re-issuing  their  notes  until  they  are  worn  out,  and  refuse 
payment  of  them  when  certain  marks  and  numbers  disappear. 
Though  this  manner  of  earning  a  dividend  is  exceedingly  simple 
in  operation  and  certain  in  results,  and  seems  to  be  accepted  by 
the  people  with  perfect  resignation,  it  is  possible  that  it  is  one 
of  the  various  causes  wliich  produce  the  universal  mistrust  of 
each  other  and  of  everybody  that  is  exhibited  throughout  the 
country. 


CHAPTER  X. 

THE  nRST   ASCENT  OF  ANTISANA. 

We'  left  Quito  for  Antisana  on  March  4,  the  day  following  niy 
interview  with  the  President ;  and  crossing  the  Pnengasi  ridge, 
descended  into  the  basin  of  C'hillo,  This  is  another  of  those  large 
(almost  saucer- shaped)  depressions  which  it  seems  to  me  are  more 
appropriately  termed  basins  than  valleys.  It  is,  however,  often 
called  the  vallei/  of  Cliillo,  after  a  small  village  on  its  soutlieni 
edge,  where  there  is  a  cotton  factory  belonging  to  the  Aguirre 
family.' 

'  To  replace  Mr.  Perring,  who  left  me  &t  Quito,  I  ong^jed  a  Mr,  Verity,  an 
English  mechanic  who  had  recently  terminated  an  engagement  at  the  Chillo  factory. 
He  continued  with  me  until  tlie  beginning  of  May,  and  I  found  his  a«)uaintance  with 
the  country  round  Qtiito  very  nscful. 

'  This  ia  one  ot  the  old,  nolile  Tainiliea  of  Ecuador.  Under  the  Repnblicau 
levelling  they  were  dejirived  of  their  title,  Marquis  de  Selvalegrc. 
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This  basiii  is  bounded  on  the  east  by  Antisana,  which  ia  one 
of  the  loftiest  of  the  Equatorial  Andes,  and  is  amongst  those  that 
extend  over  a  great  space  of  ground.  From  east  to  west,  that 
part  of  it  which  is  12,000  feet  above  the  sea  or  higher,  covers 
about  twenty  miles,^  and  from  north  to  south  it  is  not  much  less 
extensive.  On  the  south,  the  basin  is  enclosed  by  Sincholagua; 
on  the  west,  by  Pasochoa  and  the  Puengasi  ridge;  and  on  the 
north  by  the  southern  end  of  an  important  block  of  mountains 
(of  which  there  is  no  indication  on  my  map)  called  Guamani,^ 
that  extends  right  up  to  the  Equator,  and  on  the  west  almost 
touches  the  village  of  Pifo.  The  drainage  of  this  basin,  united 
with  the  Eio  Pita  (coming  from  Cotopaxi),  and  with  the  Eio 
Grande  from  the  basin  of  Machachi,  intersects  the  Plain  of  Timi- 
baco,  and  falls  ultimately  into  the  Eio  de  Guallabamba. 

During  our  passage  across  the  basin  of  Chillo,  I  did  not  at 
any  time  get  a  glimpse  of  a  single  one  of  these  surrounding  mount- 
ains; and  seldom  saw  more  than  two  or  three  miles  in  any 
direction,  often  not  so  much  as  a  mile.  I  did  not  see  a  single 
feature  from  which  bearings  for  positions  could  be  obtained,  and 
our  track  as  far  as  the  Hacienda  of  Antisanilla  is  accordingly  laid 
down  ftt)m  dead  reckoning.  The  bottom  of  this  basin  is  consider- 
ably lower,  and  its  temperature  is  appreciably  higher  than  that  of 
Quito.^ 

Shortly  before  my  departure  from  Europe,  Boussingault  pub- 
listhed  in  the  Comptes  Beiutus  of  the  French  Academy  of  Sciences 

^  On  the  west,  Antisana  may  be  considered  to  extend  as  far  as  the  Hacienda  of 
Piflantura  (10,308  feet,  R.  k  S.) 

'  The  ramifications  of  Guamani,  so  far  as  I  am  aware,  have  never  been  explored. 
Nothing  is  known  of  its  eastern  side.  In  the  month  of  April,  I  overlooked  this 
region  from  the  north,  and  found  there  were  no  ^leaks  in  it  fairly  within  the 
snow -line. 

'  Though  the  land  here  was  more  under  cultivation  than  the  greater  part  of  the 
country  we  had  traversed,  the  inhabitants  were  miserably  off  for  food.  Potato  soup 
was  the  only  article  of  diet  that  could  be  relied  upon.  All  our  provisions  wero 
taken  from  Quito. 

2b 
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some  Meteorological  observations^  which  were  said  to  have  been 
made  by  Sefior  Carlos  Aguirre,  thirty -three  years  before,  at  the 
Hacienda  of  Antisana.  These  observations  had  a  particidar  in- 
terest for  me,  for  they  gave  information  respecting  the  weather 
we  were  likely  to  experience  at  great  heights  in  the  neigh- 
bourhood of  the  Equator.  It  appeared  from  them  that  the 
elevated  farm  where  they  were  made  enjoyed  a  very  equable 
temperature,  and  was  abundantly  provided  with  fogs.  Tempera- 
ture was  highest  in  January  and  lowest  in  August,  and  the 
mean  for  the  year  (1846)  was  found  to  be  5°' 18  C.  (equal  to  a 
little  more  than  41**  Faht.)  In  375  days  there  were  recorded 
130  of  fog,  122  rainy,  36  with  snow,  and  only  34  on  which  the 
sky  was  visible.^ 

After  crossing  the  Eio  Pita,^  the  weather  kept  up  its  character, 
and  black  thunder- clouds  gathered  in  all  directions.  Foreseeing 
the  tempest,  we  humed  for  shelter  to  a  large  farm,  the  Hacienda 
Colegio,  and  just  escaped  a  tremendous  downpour.  The  sudden 
irruption  of  a  score  of  men  and  beasts  was  treated  as  a  matter 
of  course.  We  were  received  with  the  greatest  urbanity,  and  on 
leaving  at  4.45  on  the  following  morning  were  proWded  with  a 
guide  as  far  as  the  small  village  of  Pintac — ^midway  between  the 

^  Determination  de  la  hauteur  du  merciire  dans  le  baronUtre  sous  Viquatettr; 
amplitude  des  variations  diurnes  haromftriques  d  diverses  stations  dans  Us  CordilUres, 
l)ar  M.  Boussingault.  Comptes  Rendus  hebdomadaires  des  stances  de  VAcad,  des 
SciejiceSj  tome  Ixxxviii.,  No.  24. 

^  Upon  my  return  (through  a  reference  made  by  Dr.  W.  Reiss)  I  found  that  these 
observations  had  also  appeared  in  the  Comptes  Rendus  in  1851  (tome  xxzii.)  Tliere 
are  numerous  discrepancies  between  these  papers.  In  the  one  published  in  1879  it  is 
stated  that  the  greatest  observed  diurnal  variation  of  the  barometer  (in  1846)  was 
1*65  mm.,  on  April  27  ;  while  in  the  other  paper  there  is  a  record  of  1*69  mm.,  on 
March  12,  1846.  The  mean  annual  temperature  is  said  in  vol.  Ixxxviii.  to  have 
been  5"' 18  C,  and  in  vol.  xxxii.  it  is  seen  to  have  been  4^*86  C.  It  is  desirable 
that  some  one  should  point  out  which  of  these  two  papers  is  to  be  considered 
authoritative. 

'  The  Rio  Pita  was  running  very  rapidly  here.  Our  animals  crossed  it  by 
swimming,  and  were  carried  down  about  a  quarter  of  a  mile  before  they  came 
to  land. 
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two  places  passing  over  some  road  that  was  several  degrees  worse 
than  the  Camino  Beal  between  Mufiapamba  and  Tambo  Gobierno, 
with  mud  two  to  three  feet  deep.  I  had  been  rebuked  in  Quito 
for  objecting  to  that '  Eoyal '  route,  because  our  animals  had  sunk 
halfway  up  their  flanks.  Upon  asking  my  monitor  what  he  con- 
sidered a  bad  road,  he  said, "  A  road  is  bad  when  the  beasts  tumble 
into  mud -holes  and  vanish  right  out  of  sight."  This  nearly 
occurred  at  one  place.  Our  narrow  track  (at  this  spot,  a  mere 
rut  between  two  walls  of  earth)  divided.  On  the  right  there  was 
a  steep  and  greasy  passage,  and  on  the  left  a  pool,  eight  or  ten 
feet  across.  My  animal  stopped  on  the  brink,  unwilling  to  pro- 
ceed. Dismounting,  I  gave  it  a  touch  with  the  whip,  it  went  head 
first  into  the  slough,  and  emerged  on  the  other  side  a  miserable 
object,  dripping  with  filth,  which  for  a  second  had  risen  above  its 
hindquarters.  This  mud -hole  was  about  four  feet  deep,  and  was 
the  finest  we  discovered  in  Ecuador. 

On  quitting  Pintac,  however,  the  track  became  better,  and 
highly  interesting;  at  some  parts  leading  between  deep,  mossy 
banks  laden  with  semi-tropical  ferns  and  creepers,  underneath 
branches  and  roots,  and  crossing  sparkling  streams — rare  things 
in  this  country.  After  passing  the  large  farm  of  Pifiantura,^  our 
ardour  was  damped  by  one  of  the  afternoon  deluges,  and  when 
this  ceased  we  found  our  path  ran  roughly  parallel  to  a  great 
stream  of  lava,  which  descended  from  the  clouds,  and  spread  out 
into  the  valley  of  the  Isco. 

Whilst  winding  in  and  out  of  the  bends,  amongst  the  arched 
foliage,  in  advance  of  the  others,  I  was  surprised — not  having  met 
a  soul  in  the  course  of  the  day — to  see  a  grave  and  very  unshaven 
man  approaching,  well  moimted  on  a  fast  ambler;  by  dress,  as 
well  as  by  demeanour,  evidently  no  common  wayfarer.  He  drew 
rein,  and  there  was  scarcely  time  to  wonder  who  was  this  dis- 
tinguished stranger  before  another  horseman  cantered  round  the 

^  Insects  were  abandant  here,  and  several  novelties  were  secured  whilst  on  the 
march.     See  Supp.  Ajfp.,  pp.  20  and  60. 
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farther  comer,  and  another,  and  then  they  came  by  twos  and 
threes,  until  I  saw  thirty  or  more,  rising  and  falling  over  the 
undulating  ground  like  buoyant  ships  on  a  breezy  sea;  jovial, 
wild -looking  fellows,  picturesquely  attired  in  sombreros  and  with 
legs  encased  in  hairy  buskins,  all  riding  powerful  horses,  and 
sitting  like  men  born  in  the  saddle.  As  they  came  up,  they 
halted  at  a  respectful  distance  behind  their  lord.  I  sent  Verity 
forward  to  make  enquiries;  and  then,  after  fonnally  saluting, 
each  party  went  its  way. 

I  was  not  aware  until  the  train  had  swept  past  that  we  had 
met  Senor  EeboUedo,  the  owner  of  Antisana,  of  the  farms  of 
Pinantura,  Antisanilla,  Antisana  and  all  the  intervening  country, 
and  other  large  estates;  the  proprietor  of  a  princely  domain, 
unlimited  on  the  Amazonian  side.  If  one  enquired  how  far  it 
extended,  they  answered,  "As  far  as  you  can  go  to  the  East" 
— it  had  no  boundaries  in  that  direction. 

They  had  been  engaged  in  a  grand  stock-taking;  and,  as  the 
cattle  ranged  over  many  miles  and  had  to  be  driven  in  from 
long  distances,  the  work  was  too  much  for  the  usual  hands,  and 
major 'dmiios  had  been  borrowed  from  the  surrounding  properties 
to  assist  in  the  operation.  Judging  from  their  hilarity,  the 
census  was  satisfactory.  Seiior  EeboUedo  heard  somehow  that  we 
were  without  cheese,  and  sent  a  quantity  after  us.  A  messenger 
came  daily  to  the  Hacienda  of  Antisana  to  learn  our  wants,  and 
I  had  only  to  express  a  desire  to  have  it  satisfied.  "Tell  me," 
I  said,  when  we  were  better  acquainted,  "why  do  you  shower 
these  ciWlities  upon  me  ? "  and  received  no  other  answer  than  "  I 
took  to  you  from  the  first." 

In  a  short  time  after  passing  this  splendid  troop,  the  track 
dipped  down  to  cross  the  Isco  rivulet,  and  we  arrived  at  the 
Hacienda  Antisanilla  (12,342  feet),  a  small  place,  built  alongside 
the  lava -stream  of  which  I  have  spoken — rather  densely  popu- 
lated by  savage  dogs,  and  by  herdsmen  who  were  not  so  refined 
in  the  matter  of  cleanliness  as  one  might  have  wished.     I  could 
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not  trust  myself  upon  the  beds  which  they  politely  vacated  (loose 
straw  strewn  over  wooden  bunks)  and  passed  the  night  by 
preference  on  the  top  of  a  four -foot  table. 

The  length  of  the  lava -stream  of  Antisanilla  can  hardly  be 
less  than  seven  to  eight  miles.  I  clambered  to  the  top,  and  got 
little  reward,  for  the  farther  side,  as  well  as  its  upper  and  lower 
extremities,  were  lost  in  mist.  Its  red  colouring  is  probably 
superficial,  and  the  nucleus  of  the  mass,  I  conjecture,  is  a  very 
dark  and  compact  lava,  specimens  of  which  were  broken  out  with 
some  labour.^  The  surface  was  extremely  rugged,  and  bore  an 
amazing  quantity  of  the  lichen  Umea  Jlorida,  Fries. 

On  the  morning  of  March  6  we  left  for  the  Hacienda  of 
Antisana,  led  by  one  of  Seiior  EeboUedo's  people,  who  dismounted 
from  time  to  time,  and  lit  the  grass  to  shew  the  way  to  our 
laggards.  The  Hacienda  was  a  barn -like  building,  occupying  one 
side  of  a  large  enclosure  for  herding  cattle;  and  had  remained, 
I  was  told,  unaltered  since  the  visit  of  Humboldt.  We  took  up 
quarters  on  the  first  floor,  and  kept  constant  watch  from  its 
little  gallery  for  the  appearance  of  Antisana,  w^hich  had  been 
completely  invisible  during  the  last  few  days.  We  should  not, 
indeed,  have  had  the  slightest  suspicion  that  we  were  in  the 
neighbourhood  of  a  mountain  of  the  first  rank,  or  a  mountain  of 
any  kind,  if  the  herdsmen  had  not  told  us  the  contrary. 

In  the  course  of  the  afternoon  the  mists  opened  lazily,  and 
revealed  bits  here  and  there,  and  then  drifted  across  and  shut 
them  out.^    These  occasional  glimpses  lasted  only  a  few  miinites 

^  *'  A  black,  sub-vitreoos  rock,  containing  smaU  crystals  of  white  felspar,  whose 
diameter  is  commonly  not  more  than  0'125  inch.  The  general  aspect  of  the 
specimen  shews  it  to  be  one  of  the  darker  varieties  of  andesite,  a  member  of  the 
gronp  of  rocks  that  have  been  variously  named  melaphyre,  pitchstone-pori)hyrite, 
etc.  .  .  The  rock  on  the  whole  agrees  best  with  augite- andesite.  Its  specific 
gravity,  determined  by  Mr.  J.  J.  H.  TeaU,  is  2-656."— Prof.  T.  G.  Bonney,  Proc, 
Royal  Soc,y  March  18, 1884. 

'  The  view  facing  p.  190  has  been  constructed  from  several  photographs  which  I 
took  at  this  time.     We  did  not  see  so  much  of  the  mountain  at  any  single  moment. 
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or  seconds,  and  shewed  that  the  mountain  had  not  the  simplicity 
of  form  that  we  had  supposed.  At  such  distances  as  it  had 
previously  been  seen  (25  to  30  miles)  the  minor  details  were 
indistinguishable,  and  the  crest  had  seemed  to  be  a  long,  un- 
interrupted, snowy  ridge.  It  now  became  apparent  that  its 
structure  was  more  complicated;  and,  if  the  mountain  had  been 
viewed  for  the  first  time  from  the  Hacienda,  we  might  have 
been  in  doubt  as  to  the  position  of  the  highest  point.^ 

From  these  fragmentary  glimpses,  I  made  out  that  the  upper 
3500  feet  of  Antisana  were  almost  absolutely  covered  by  snow 
and  glacier,  and  that  on  an  ascent  we  shoidd  not  touch  rock  at 
all.  The  summit  bore  50*"  R  of  N.  (magnetic)  from  the  Hacienda, 
and  the  base  of  the  nearest  glacier  had  almost  exactly  the  same 
bearing.*  The  main  course  of  this  ice-stream  occupied  the  hollow 
in  the  centre  of  the  view,  and  at  its  superior  extremity  was 
fissured  by  large  and  very  long  crevasses ;  higher  still  there  were 
many  compound  fractures,  and  the  sunmiit  of  the  mountain  was 
protected  by  an  enormous  schrund,  forming  a  moat,  which  was 
obviously  impassable  on  the  west  and  north.  I  proposed  to  make 
for  the  nearest  glacier ;  and,  after  ascending  the  trough  or  hollow, 
to  bear  to  the  left  with  the  view  of  reaching  the  summit  from  the 
south.  Anticipating  that  nothing  would  be  gained  by  waiting,  I 
gave  the  order  to  march. 

We  started  from  the  Hacienda  of  Antisana  at  4.35  a.m.,  on 
March  7,  and  steering  N.E.  (under  the  guidance  of  some  of  the 
herdsmen,  who  had  a  perfect  acquaintance  with  the  lower  slopes) 
got  to  the  base  of  the  glacier  (15,295  feet)  at  6.40;  having  lost 
some  time  by  the  disappearance  of  a  certain  impetuous  person 
who  could  not  brook  local  leaders.*    Our  animals  were  left  here, 

^  The  true  summit  of  Antisana  lies  underneath  the  asterisk  at  the  top  of  the 
engraving. 

'  This  glacier  is  concealed  by  clouds  in  the  engraving. 

'  Jean-Antoine  always  endeavoured  to  be  in  front,  and  on  several  occasions 
caused  trouble  by  getting  out  of  touch.  He  was  cured  of  this  habit  by  something 
that  occurred  on  Cayambe. 
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and  we  proceeded  on  foot,  by  moraine  on  the  northern  side 
(right  bank)  of  the  glacier,  nearly  seven  hundred  feet  higher  in 
forty  minutes;  and  then,  arriving  at  the  termination  of  land, 
dismissed  the  natives,  who  up  to  this  point  had  carried  the 
baggage.  The  elevation  of  this  place  was  15,984  feet  above 
the  sea. 

We  roped  up  at  once,^  and  took  to  the  ice  at  7.30  a.m. 
Only  the  first  part  of  it  was  free  from  snow,  and  it  was  highly 
crevassed;  but,  as  the  fissures  were  small  at  the  beginning,  we 
were  able  to  keep  a  direct  course  for  about  an  hour,  at  this  time 
passing  alongside  the  serrated  ridge  that  is  shewn  on  the  right 
of  the  engraving,^  having  the  upper  part  of  the  mountain  free 
from  cloud.  The  glacier  then  steepened,  and  became  broken  up 
into  s^racs  (nearly  invisible  from  below)  which  required  much 
cutting,  and  beating  down  to  consolidate  the  snow -bridges  lead- 
ing ftx)m  one  to  another.  Some  of  these  passages  were  very 
complicated,  and  extensive  circuits  had  to  be  made  to  avoid  the 
largest  crevasses.  At  10.30  a.m.  the  mists  caught  us  up,  and 
half  an  hour  later  we  arrived  at  a  prodigious  schrund,  not  less 
than  two  hundred  feet  deep  and  some  sixty  feet  wide.  We 
wasted  more  than  two  hours  in  attempts  to  cross  it,  and  I  spoilt 
my  eyes  by  vainly  endeavouring  to  see  into  the  invisible.  At 
last  it  was  found  that  we  had  run  into  a  ctU'de-sac,  and  had  to 
retreat.  At  1.20  p.m.  we  turned  to  descend,^  and  by  5.55  were 
back  at  the  hacienda. 

^  Although  not  necessaTj  to  do  so  at  this  stage,  it  woald  have  been  at  a  later 
one.     It  conduced  to  regularity  in  the  march. 

To  the  advantages  to  bo  derived  from  the  use  of  the  rope  in  mountaineering 
which  are  set  forth  at  pp.  S72-877  of  Scrambles  amongst  the  Alps  may  be  added  that 
it  tends  to  produce  a  better  average  rate  of  speed.  The  pace  of  a  party  is  deter- 
mined by  that  of  its  slowest  member.  When  tied  up,  the  rapid  or  impetuous  ones 
cannot  rush  away,  and  the  slow -coaches  are  urged  on. 

'  The  points  on  this  ridge  were  decorated  with  tufted  cornices.     See  p.  133. 

'  The  place  at  which  we  turned  back  was  17,623  feet  above  the  sea.  It  was 
found  afterwards  that  we  had  borne  too  much  to  the  right,  and  had  been  going 
away  from  the  summit. 
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It  appears  from  a  passage  in  the  Cmnptes  Hendris  (voL  Ixxxviii., 
p.  1241)^  that  Boussingault  was  affected  on  Antisana  by  snow- 
blindness,  and  I  had  a  similar  unpleasant  experience  on  the  7th  of 
March.  Though  the  harm  was  done  between  11  a.m.  and  1  p.m. 
(through  uncovering  the  eyes  to  use  my  field -glass),  it  did  not 
manifest  itself  for  some  hours  later.  In  the  course  of  the  even- 
ing I  became  unable  to  see,  and  remained  in  that  condition  for 
twenty -four  hours.  Verity  sat  up  through  the  night  handing 
rags  dipped  in  a  solution  of  sulphate  of  zinc,  changing  them 
when  they  grew  hot,  and  this  occurred  in  a  few  minutes  after 
each  application. 

The  affection  that  is  termed  'snow -blindness'  is  inflammation 
of  the  eyes.  They  became  extraordinarily  sensitive  to  light.  The 
lids  refuse  to  open ;  tears  come  freely,  and  coagulating  round  the 
lashes  glue  the  lids  fast.  To  apply  a  lotion  eflfectively,  the  lids 
must  be  forced  open,  and  the  instant  this  is  done  the  patient  will 
imagine  that  red-hot  needles  are  being  driven  through  the  eyes 
into  the  brain.  The  pain  is  acute,  and  sometimes  makes  strong 
men  howl.^ 

Snow -blindness  has  long  been  known  to  Indians  dwelling  in 
the  Andes.  Acosta,  writing  three  centuries  ago,  mentions  a  remedy 
that  they  applied,  which  reminds  one  of  the  raw  beefsteaks  used 
by  prize-fighters. 

^  ''Pendant  mon  ascension,  je  fus  atteint  subitement  d'une  ophthalmie  des  plus 
graves,  causae  par  la  reverberation  des  neiges.  Oblige  de  retoiimer  k  Quito,  je  dus 
renoncer  k  continuer  les  observations  que  j'avais  oonmienc^es  k  la  m^tairie." 

^  Medical  men  recommend  two  or  three  grains  of  sulphate  of  zinc  to  an  ounce  of 
water.  In  practice,  I  find  that  the  solution  may  be  made  stronger,  with  safety  and 
benefit,  and  that  six,  eight  or  ten  grains  to  the  ounce  is  not  too  much  to  use. 
Although  the  inflammation  may  be  reduced  quickly,  and  the  absolute  inability  to 
see  may  soon  pass  away,  the  eyes  remain  tender  and  weak  for  a  long  time  (after  a 
bad  attack,  even  for  weeks  or  months)  and  they  are  more  liable  to  be  affected  than 
before,  unless  extra  precautions  are  taken. 

Puffing  and  cracking  of  the  skin,  and  snow -blindness,  can  be  avoided  by  keeping 
the  face  covered,  and  by  using  tinted  snow -spectacles.  My  usual  appearance  at 
great  elevations  on  this  journey  is  shown  at  p.  80. 


J 


CHAP.  X.  SNOW- BLINDNESS.  193 

"  Comming,"  he  says,  "  one  night  into  a  Tamlx)  or  Inne,  being  much 
afflicted  with  paine  in  mine  eies,  thinking  they  would  fall  out,  the  which 
dooth  commonly  happen  in  those  partes,  for  that  they  passe  thorow  places 
covered  with  snow,  which  is  the  cause  of  this  accident,  being  troubled  with 
this  paine,  and  out  of  patience,  there  came  an  Indian  woman,  which  said  to 
me,  '  Father,  lay  this  to  thine  eies,  and  thou  shalt  be  cured.'  It  was  a  peece 
of  the  flesh  of  vicunas,  newly  killed  and  all  bloody.  I  vsed  this  medicine, 
and  presently  the  paine  ceased,  and  soone  after  went  quite  away."  ^ 

On  the  evening  of  March  8  I  began  to  recover  sight,^  and 
planned  another  attempt  to  scale  the  misty  mountain.  I  cherished 
great  expectations  of  a  boundless  view  on  the  eastern  side,  when 
looking  down  upon  the  basin  of  the  Amazons — the  largest  forest- 
covered  region  in  the  world.  The  only  two  known  ways  out  of 
Ecuador,  through  the  Andes,  to  the  great  South  American  river, 
are  those  which  lead  through  Papallacta  ^  for  the  Napo  route,  and 
through  Baftos  for  the  Pastassa.  These  places  are  about  ninety 
miles  apart,  and  nothing  is  known  of  the  intervening  country,  or 
of  that  more  north  and  south.  The  trails  on  these  routes  pass 
through  forest.  No  distant  vistas  are  possible,  and  our  knowledge 
of  the  region  has  scarcely  advanced  since  it  was  first  made  known, 
shortly  after  the  Spanish  Conquest. 

I  conjectured  that  the  atmospheric  conditions  on  Antisana 
strongly  resembled  those  which  prevailed  on  Chimborazo,  where 
it  had  frequently  been  noticed,  from  our  Second  and  Third  Camps, 
that  the  clouds  sank  below  16,000  feet  at  the  approach  of  night, 
and  left  the  higher  regions  clear.  With  the  return  of  day  they 
again  mounted,  or  were  re-created,  around  the  summits.  The 
complicated  ice -navigation  near  the  top  of  Antisana  could  not 

^  Quoted  from  The  Natural  and  Moral  History  of  the  Indies^  by  Father  Joseph 
de  Acosta  (reprinted  from  the  English  translated  edition  of  Edward  Grimston,  1604, 
for  the  Hakluyt  Society,  1880;  vol.  1,  pp.  287-8). 

'  The  right  eye  remained  painful  for  two  months,  and  did  not  recover  until 
return  to  Europe. 

'  Papallacta,  according  to  Dr.  M.  Villavicensio,  means  'country  of  potatoes.' 
It  is  the  name  of  a  small  village,  lying,  I  am  told,  about  as  far  to  the  north  of  the 
summit  of  Antisana  as  the  Hacienda  of  Antisanilla  lies  to  the  west  of  it. 

2c 
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be  effected  in  a  fog.  It  was  necessary  to  see  where  we  were  going, 
and  to  arrive  at  this  part  at  an  early  hour,  before  the  mists  had 
risen.  It  was  therefore  arranged  to  camp  out,  at  the  edge  of  the 
glacier,  as  high  as  natives  could  be  taken. 

On  March  9,  at  12.55  p.m.,  we  started  again ;  got  the  caravan 
to  the  foot  of  the  moraine  at  2.40,  and  all  the  baggage  up  to  the 
camping-place  (15,984  feet)  by  4  p.m.  Our  natives  with  Verity 
then  returned  to  the  hacienda,  leaving  us  at  the  extreme  top  of 
the  moraine  ^  on  the  right  bank  of  the  glacier,  which  forms  a  tail 
or  lower  prolongation  of  the  basin  in  the  centre  of  the  engraving, 
A  fierce  hail -storm  occurred  while  we  were  on  the  way,  and  snow 
fell  heavily  afterwards;  yet  the  temperature  did  not  descend  so 
low  as  the  freezing-point  in  the  night,  and  at  4  a.m.  on  the  10th 
it  stood  at  40° -5  Faht. 

The  weather  seemed  very  doubtful  in  the  morning,  and  we 
delayed  until  daybreak,  to  see  how  it  would  develop.  The  Carrels 
and  I  got  away  at  5.38  a.m.,  and  travelled  quickly,  through  deriv- 
ing considerable  benefit  from  the  track  made  on  the  7th,  which 
was  well  seen,  although  several  inches  of  snow  had  recently  fallen. 
At  7.30  a.m.  clouds  formed  around  the  highest  point  of  the  mount- 
ain, and  it  remained  invisible  until  the  afternoon.  At  about  8 
a.m.,  when  approaching  the  summit  ridge,  we  got  into  a  labyrinth 
of  crevasses,  and  had  difficulty  in  finding  a  way  amongst  them. 
The  chasms  in  the  ice  on  the  upper  part  of  Antisana  are  of  great 

^  The  moraine  on  which  we  encamped  contained  samples  of  the  upper  rocks  of 
Antisana  that  had  come  from  various  heights  and  directions.  All  were  lavas, — 
some  compact  and  others  scoriaceous.  Several  of  the  more  compact  varieties  are 
very  handsome  rocks  when  polished,  in  colour  ranging  from  lavender-grey  to  purple- 
black.  No  rocks  could  be  obtained  higher  than  the  camp.  Such  as  were  exposed 
were  in  inaccessible  positions. 

My  collection  has  been  examined  by  Prof.  T.  Q.  Bonney,  and  is  described  by 
him  at  length  in  the  Proceedings  of  the  Royal  Society ^  Mar.  IS,  1884.  "The  rocks 
which  form  the  actual  peak  of  Antisana,"  he  says,  *'are  augite-andesites,  containing 
at  any  rate  occasionally  hy})er8thene,  and  to  the  same  group  belongs,  though  perhajis 
it  is  slightly  more  basic,  the  rock  of  the  great  lava -stream  which  has  descended 
to  Antisanilla." 
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size, — some,  as  much  as  half  a  mile  long,  two  hundred  and  fifty 
feet  deep,  and  sixty  to  eighty  feet  across.  One  of  the  larger  ones 
was  crossed  by  a  snow -bridge;  and,  although  tied  widely  apart, 
all  of  us  were  on  the  bridge  at  the  same  time.  Above  this  the 
slopes  steepened,  and  ominous  cracking  sounds  occurred.  All 
three  exclaimed  simultaneously,  **  I  fear  an  avalanche."  ^  But  no 
snow-slip  happened,  and  presently  the  gradients  lessened,  ceased, 
and  the  slopes  fell  away  in  front.^  My  cherished  dre€mi  of  a 
boundless  view  over  the  Amazonian  basin  was  annihilated  in 
that  instant.  Nothing  could  be  seen  through  the  mists  that 
encircled  the  mountain.  The  snow  still  rose  on  our  left,  and  we 
bent  round  to  the  north,  and  after  a  few  hundred  yards  it  fell 
away  on  that  side.  Then  we  bore  north-west,  west,  south-west, 
south,  south-east  and  round  to  north  again,  always  keeping  the 
rising  snow  against  the  left  shoulder.  At  last  we  could  perceive 
no  tendency  to  rise  or  fall  in  any  direction,  and  came  upon  a 
nearly  level  plain  of  snow,  lost  in  mist  on  all  sides.  This  was 
the  summit. 

It  was  still  early  in  the  day,  and  we  reposed  upon  the  snow, 
around  the  barometer,  in  air  so  calm  that  it  could  scarcely  be 
said  to  blow  from  any  quarter.      At  10.20  a.m.  the  barometer 

^  I  overruled  Jean- Antoine  on  this  occasion.  He  wished  to  take  the  slope  trans- 
versely, and  I  insisted  xi\^XL  going  straight  up,  holding  the  opinion  that  that  course 
was  less  likely  to  disturb  the  equilibrium  of  the  slope  than  by  making  a  groove 
acro98  it. 

These  cracking  sounds  are  produced  by  snow  on  the  lower  parts  of  slo^ics  slipping 
down  and  being  divided  from  the  snow  above.  Sometimes  the  fissures  that  are 
caused  are  nearly  invisible  (scarcely  the  eighth  of  an  inch  across)  or  they  may  be 
inches  or  feet  wide.  This  depends  upon  the  extent  of  the  slip.  If  the  snow  above 
has  got  good  hold  it  may  remain  immovable,  notwithstanding  the  division ;  but, 
more  usually,  through  being  deprived  of  support,  some  of  it  slips  down  against  the 
part  which  has  already  yielded,  and  the  shock  causes  the  face  of  tlie  slope  to  peel  off 
in  an  avalanche.  See  the  impressive  narrative  by  Mr.  P.  C.  Gosset  in  the  Appendix 
to  Scrambles  amongst  the  Alps, 

'  We  struck  the  summit -ridge  about  half  an  inch  to  the  right  of  the  asterisk 
on  the  engraving. 
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(reduced  to  32°  Faht.)  read  15  "129  inches,  with  air  temperature 
53° -5,  and  at  11.20  a.m.  (red.  to  32°  Faht.),  15-154  inches,  air 
temp.  56°  Faht.  In  the  hour  and  forty  minutes  we  remained 
on  the  top^  temperature  in  the  shade  ranged  from  44°  to  60° 
Faht.,^  though  the  highest  temperature  observed  at  the  Hacienda 
during  our  stay  there  was  only  49°.  Thus,  the  lotoest  tempera- 
ture experienced  on  the  summit  of  Antisana  (44°),  more  than 
19,000  feet  above  the  level  of  the  sea,  surrounded  by  ice  and 
snow  in  every  direction  for  several  miles,  was  only  5°  less  than 
the  hvjhest  temperature  observed  at  the  farm,  six  thousand  feet 
lower.  Such  an  occurrence  is  unprecedented  in  my  experience. 
Mr.  Ellis,  in  calculating  the  height  of  Antisana,  has  employed, 
at  my  request,  the  means  of  the  readings  at  10.20  a.m.,  and 
11.20  a.m.,  in  conjunction  with  an  11  a.m.  observ^ation  by  Mr. 
Chambers  at  Guayaquil  (mere.  bar.  red.  to  32°  Faht.,  29*912 
inches,  with  air  temp.  80°  Faht.),  and  his  deduced  altitude  for 
the  summit  is  19,335  feet.  If  this  determination  and  tkit 
subsequently  made  of  Cayambe  are  correct,  Antisana  is  the  third 
in  rank  of  the  Great  Andes  of  the  Equator.* 

'  We  arrived  on  the  summit  at  10  a.m.,  and  left  it  at  11.40  a.m. 

3  March  10,  1880.     Summit  of  Antisana  (19,335  ft.)   .    10.20  a. m.  58'* '5  Faht 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

Do.  do. 

I  used  on  this  occasion  the  thermometer  attached  to  the  mercurial  barometer ; 

a  mercurial  maximum  thermometer ;  a  quick  -  acting  plain  mercurial  thermometer ; 

and  a  spirit  minimum  thermometer.     The  first -named  of  these  was  verified  at  Kew 

Observatory,  and  was  re -compared  upon  return.     I  give  in  Appendix  A  a  facsimile 

of  the  Kew  certificate  of  verification. 

At  10  a.  m.  on  March  9  at  the  Hacienda  of  Antisana,  temperature  in  the  shade 
was  43°'5  Faht;  at  10  a.m.  on  March  11  it  was  45'';  and  at  11.40  a.m.,  on  the 
6th,  it  was  48^ 

'  See  my  remarks  on  this  subject  in  Appendix  A.  According  to  La  Condamine 
and  Reiss  k  Stiibel,  Antisana  is  the  fourth  in  rank  of  the  Great  Andes  of  the 
Equator  (La  Condamine,  19,318 ;  R  &  S.,  18,885  feet). 
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After  we  had  descended  a  short  distance  the  clouds  cleai-ed 
sufficiently  to  let  it  be  seen  that  we  had  been  on  the  top,  and 
to  shew  that  the  snowy  portion  of  the  mountain  extends  for  a 
long  distance  to  the  north-east.  As  there  was  still  time  to 
spare,  we  made  a  detour,  in  search  of  craters,  to  the  curved 
ridge  which  connects  the  nearer  peaks  of  Antisana  with  the  more 
distant  ones  in  the  engraving;  and  looked  down  upon  some 
exceedingly  precipitous  glacier  on  the  other  side.  We  saw  no 
open  crater,  nor  anything  suggestive  of  one  on  any  part  of 
Antisana ;  though,  on  March  7,  when  arrested  at  the  edge  of  the 
gi'eat  crevasse,  several  puffs  of  strongly  sulphurous  vapour  reached 
us.  Dr.  W.  Eeiss,  however,  says,^  in  the  Proceedings  of  the  Geo- 
graphical Society  of  Berlin  for  1880,  that  there  is  a  crater,  opening 
towards  the  east,  filled  with  a  glacier  (from  which  a  stream  flows 
that  is  impregnated  with  sulphur),  and  I  presume  that  he  must 
refer  to  the  glacier  basin  we  saw  beneath  us. 

An  hour  later  we  were  at  the  bottom  of  the  snow-sloj>es, 
with  only  about  a  mile  of  slightly  descending  and  nearly  flat 
glacier  between  ourselves  and  the  tent, — having  just  discussed 
whether  the  rope  should  be  taken  off,  to  move  with  greater 
freedom,  and  decided  against  it,  as  we  were  so  near  home; 
striding  along  at  our  best  pace,  about  fifteen  feet  apart,  Louis  in 
front  and  Jean-Antoine  last,  keeping  step  as  we  walked.  In  the 
twinkling  of  an  eye  the  surface  gave  way,  and  I  shot  down,  as 
it  were  through  a  trap -door,  nearly  pulling  both  men  over;  and 
in  the  next  second  found  myself  dangling  between  two  varnished 
walls  of  glacier,  which  met  seventy  feet  beneath. 

The  voices  of  the  cousins  were  nearly  inaudible,  for  the  hole 
was  no  bigger   than   my  body,  and   they  could   not  venture  to 

^  "Der  Antisana  nmschliefst  einen  tiefen,  nach  Osten  geofTneten  Krater,  in 
dessen  Grande  die  iiber  die  steilen  Wiinde  hcrabziehendcn  Schnee  und  Eismassen 
sich  zu  einem  machtigen  Gletscher  ansammeln.  Dem  Gletscher,  dessen  unteres 
Ende  in  4216  m.  Hbhe  liegt,  entspringt  der  sanere,  mit  Schwefel  gescliwangerte 
Bach  der  Quebrada  *Piedra  AsufrCt*  dessen  Namen  schon  auf  eine,  wenn  auch 
noch  so  geringe  Tulkanisclie  Thatigkeit  hiuweist." 
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approach  it.  With  slow  and  anxious  pulls  they  hauled  away, 
fearing  that  the  rope  would  be  severed  by  the  glassy  edges ;  but, 
before  my  head  touched  the  bridge,  more  of  the  brittle  structure 
yielded,  and  I  went  down  s^ain.  This  was  repeated  several 
times,  and  then  Jean-Antoine,  seeing  that  their  efforts  must  be 
ineffectual  so  long  as  they  were  on  opposite  sides,  leaped  the 
chasm;  and,  with  united  pulls,  the  two  cousins  landed  me  with 
a  jerk,  through  the  frozen  vault  and  its  pendent  icicles,  on  to 
the  surface,  poorer  by  a  cap,  though  not  otherwise  the  worse  for 
the  immersion.^  In  twenty  minutes  we  arrived  at  the  camp, 
where  the  others  were  already  in  waiting,  and  by  6.40  p.m.  we 
were  back  at  the  Hacienda,  having  spent  some  time  on  the  way 
in  adding  to  our  collections.^ 

The  Hacienda  of  Antisana  is  reputed  to  be  the  highest  farm 
in  Ecuador,  and  it  owes  its  existence  to  the  grazing  that  is 
afforded  by  the  surrounding  slopes.  The  cattle  seemed  to  find 
upon  them  quite  sufficient  pasturage,  though  the  grasses  in  general 
were  not  so  luxuriant  as  upon  Chimborazo,  and  other  places  at 

^  It  ia  usually  coiisidered  unnecessary  to  be  tied  up  when  trayersing  glacier 
that  is  not  covered  by  snow.  This  incident  shews  the  contrary.  After  my  extrica- 
tion, we  examined  the  crevasse,  and  found  that  it  was  several  hundred  feet  long, 
and  seven  feet  wide  where  I  broke  through.  It  differed  from  all  others  that  we 
had  ever  seen  in  being  bridged  by  ice,  Tliis  was  only  an  inch  or  two  thick  in 
the  centre,  though  more  substantial  where  it  sprang  from  the  walls  of  the  crevasse. 
It  could  neither  be  detected  by  any  'droop'  on  the  surface  nor  by  'soimding'  in 
the  usual  manner.  We  had  crossed  it  three  times  without  being  aware  of  its 
existence.  Its  formation  was  no  doubt  due  to  the  peculiar  meteorological  conditions 
which  prevail  in  the  Andes  of  the  Equator  ;  and,  as  there  was  a  strong  probability 
that  there  were  more  of  the  same  kind,  we  considered  it  advisable  to  use  a  double 
rope  on  subsequent  traverses  of  Ecuadorian  glaciers. 

^  The  ascent  of  Antisana  was  effected  at  a  better  rate  than  usual,  owing  to 
the  assistance  derived  from  our  old  track.  Leaving  camp  (15,984  feet)  at  5.38 
a.m.,  at  10  a.  m.  we  were  on  the  summit  (19,335  feet).  Including  halts,  this  ascent 
was  therefore  made  at  the  rate  of  767  feet  per  hour.  We  started  firom  the  summit 
at  11.40  a.m.,  and  were  back  at  camp  by  2.20  p.m.  Including  the  loss  of  time 
from  the  detour  and  the  crevasse  incident,  the  descent  was  made  at  the  rate  of 
1340  feet  per  hour. 
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greater  heights  than  thirteen  thousand  feet.  The  flora  here, 
whilst  interesting  from  its  characteristic  Andean  species,  had  few 
other  attractions, — yet  the  flowers  of  Gentiana  foliosa,  H.B.K., 
were  somewhat  showy;  the  downy  heads  of  CttJcitiuvi  were  not 
without  a  certain  grace ;  and  not  far  from  the  Hacienda,  at  about 
14,000  feet,  we  found  the  elegant  fern  FdypodiMm  heteromorphum, 
Hook.  &  Grev.  This  was,  with  one  exception,  the  highest 
position  at  which  we  obtained  ferns  in  Ecuador.  The  examples 
of  the  Orders  which  are  mentioned  in  the  footnote,^  marked  by 
asterisks,  were  found  on  the  western  slopes  of  Antisana  at  greater 
elevations  than  the  same  species  were  noticed  elsewhere.^ 

'  The  following  is  a  list  of  our  gatherings  apon  Antisana.  Lichens : — Leeidea 
sp.,  Antisanilla  (12,342);  Neuropogon  melaxarUhuSf  NyL,  at  our  camp  (16,000); 
SUreocaulon  sp.,  Antisanilla  (12,842) ;  Stereocaulan  sp.  at  our  camp  (16,000) ;  Usnea 
flarida,  Fries,  Antisanilla  (12,342).  Fungi  -.^Omphalia  umbelli/era,  Fr.  (13,000) ; 
Psilocybe  sp.  (13,000),  both  from  the  slopes  below  the  Hacienda  of  Antisana. 
Lycopodiaces  :  —  Lycopodium  Saururus,  L.  (15-16,000).  Filices  :  —  Polypodium 
vulgare,  L.,  Antisanilla  (12,342),  and  P,  rigidum,  Hook,  k  Grev.,  Antisanilla 
(12,342),  both  growing  among  hollows  on  the  margin  of  the  lava-stream  close  to 
the  Hacienda;  P.  heteromorpkum.  Hook,  k  Grey.,  on  the  slopes  above  the 
Hacienda  of  Antisana  (14,000).  Gramineas :  —  Deycuxia  recta^  Bonpl.  (13,300- 
15,000) ;  Deyettxia  sp.  (14,000) ;  Liusula  ahpeeurus,  Desv.  (14,000)  ;  Poa  sp. 
(14,000) ;  Festuea  mollis,  Kth.  (14,000).  Gentianace«e  i—Oentiana  foliosa,  H.B.K. 
(14-15,000);  O.  rupicola,  H.B.K.  (14-15,000);  G,  sedifolia,  H.B.K.  (14,500). 
Ericaceae : — PemeUia  Penilandii,  DC.  (14-14,500) ;  *  Vaeeinium  paiceoides,  H.B.K. 
(15-16,000).  Composite:  —  *  AchyrophoruSf  near  setosus,  Wedd.,  at  our  camp 
(16,000);  Baccharis -alpina,  H.B.K.  (14-14,500);  Oulcitium  adseendms,  Kth. 
(14-15,000) ;  0.  nivaU,  Kth.  (14-15,000) ;  •  0.  reflexum,  Kth.  (15-16,000) ;  *  Zm- 
earia  ferruginea,  Pers.  (15-16,000) ;  Perezia  pungens,  Less.  (14,500) ;  Werruria  sp. 
(14,500) ;  Wemeria  densa,  Benth.  (15-16,000).  Leguminose : — Astragalus  gemini- 
flortu,  H.B.K.  (14-15,000);  *  lAipinus  microphyllus,  Desv.  (14,500);  Lupinus  sp. 
(14-15,000);  *X.  mtbigennSf  H.  k  B.  (15,000).  Geraniacese:  —  Oeranium  sp. 
(14,500).  Malvaceae  :—ifa2tw»^rum  phyllarUhos,  Asa  Gray  (15-15,500);  *  M.  Pi- 
ehinehsTise,  Asa  Gray  (15-16,000);  Malvastrum  sp.  (15,000).  Carophyllaceae : — 
*  Cerastium  sp.  (14-15,000).  Ouciferte  :—Draba  obovata,  Benth.  (14-15,000) ;  *  D. 
aretioides,  H.B.K.  (15-16,000) ;  Draba  sp.  (15-16,000) ;  D.  imhricata,  C.  A.  Mcy. 
(15-16,000).     Ranunoulaceffi  : — Eanunculus  Peruvianus,  Pers.  (14-15,000). 

^  For  fiiel  at  ova  camp  on  Antisana  (and  at  the  higher  ones  generally)  we 
depended  principally  upon  Lyeopodiwn  Saururus,  L.,  and  Loricaria  ferrugirua, 
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Tlie  Beetles  that  were  obtained  in  the  neighbourhood  of  the 
Hacienda  were  mostly  new  to  ub  at  the  time,'      Diptera  were 
repreaented  by  about  half  a  dozen  species,  and  several  hymenop- 
teroua   inseeta  (including  Ickneuiaonidce)  attained   their  greatest 
altitude  here.     For  the  reception  of  a  alender  Bug  that  we  cap- 
tured, Mr.  Distant  has  erected  the  gemis  Ncomiris.     Of  Butterflies 
we  saw  only  four  species,  three  of 
which    {Lymanopoda    tener.   Hew,, 
Lycama  kod,  Uruce,  and  PUris  xan- 
thodwe,  Lucas)   are    amongst    the 
moat  common   and    most   widely 
distributed   in   Ecuador;   but   the 
fourth,  a  small  Colias  taken  in  the 
immediate  vicinity  of  our  camp, 
had  not  been  seen   since  we  left 
Chimborazo,^      As  we   sat   in  the 
quaint  little  gallery  of  the  Haci- 
enda after  our  return  from  Anti- 
sana,  our  poor,  old,  battered  lantern 

OUR    BEST  NOCTUBNAL  COLLECTOS.  _  ' 

again  proved  our  best  nocturnal 
collector,  and  attracted  a  numerous  company  of  Moths,  from  which 
I  secured  seven  species  in  about  as  many  minutes.* 

On  the  next  day  we  turned  our  attention  to  Condors,     In 

Pers.  Drabu  and  Wemeriu  were  tliaiidant  and  came  in  usefully.  It  was, 
bowever,  always  diHicult  to  obtain  Tuel,  and  a  large  part  of  tlie  time  of  mj  assistants 
wat  usually  occujwed  in  collecting  the  quantity  necessary  for  cooking.  At  t!ie 
highet  camps,  we  could  never  aflbrd  to  have  lires  for  the  sake  of  warmth. 

'  Seven  species  were  new  to  science,  and  are  described  in  the  Suppltmenlary 
App(«dix,  namely,  Pteroitkhv4  {Agraphodcnis)  Aiitiaajue,  Bates  (p.  10);  P.(A^a^) 
liaUa,  Bates  (p.  11) ;  Colpodis  mtgacephahis.  Hates  (p.  13);  C.  aUieala,  Bates  (p.  21); 
Bembidium  /iitvocincium,  Bates  (p.  22) ;  C'lavipalpia  AiUisanix,  Bates  ({>.  27) ;  and 
Ifiliptia  loafficollia,  OlliET  (p.  76).  Several  of  these  were  discovered  by  my  ossbtanta, 
who  worked  /.caloiisly  while  I  waa  incapacitated. 

'  Described  as  Colias  allicola  hy  Messrs.  Godman  Ic  Salrin,  Sjtpp.  App.,  p.  107. 

'  Three  belonging  to  the  genera  Citlaria,  Darizn,  atid  Scordj/lia,  and  four  other 
very  distinct  B[>ecies  which  have  not  yet  been  identified. 
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Aspects  of  Nature,  vol.  2,  p.  4,  Humboldt  says  this  bird  often 
soared  over  his  head  "  above  all  the  summits  of  the  Andes  " ;  and 
at  p.  41  of  the  same  volume  he  observes  "It  is  a  remarkable 
physiological  phenomenon,  that  the  same  bird,  which  can  fly  in 
circles  for  hours  in  regions  of  the  atmosphere  "so  rarefied,  should 
sometimes  suddenly  descend,  as  on  the  western  declivity  of  the 
Volcano  of  Pichincha,  to  the  sea -shore,  thus  passing  rapidly 
thmugh  all  gradations  of  climate."  Mr.  James  Orton,  late  Pro- 
fessor of  Natural  History  in  Vassar  College,  improves  upon  this, 
and  states  that  the  Condor  "  can  dart  in  an  instant  from  the  dome 
of  Chimborazo  to  the  sultry  coast  of  the  Pacific."  The  shores  of 
that  Ocean  are  nowhere  less  than  one  hundred  and  twenty  miles 
from  the  mountain;  and  if  my  schoolboy  readera  will  multiply 
sixty  by  sixty,  and  then  by  one  hundred  and  twenty,  they  will 
find  the  rate  (in  miles)  per  hour,  at  which  the  Condor  can  fly, 
according  to  Professor  Orton.^  They  will  probably  wonder  at 
the  keenness  of  eyesight  which  enabled  him  to  trace  this  light- 
ning rapidity;  and  will  be  disposed  to  enquire  how  he  was 
advised  of  the  arrival  on  the  shores  of  that  sultry  coast  of 
the  particular  Condor  which  started  from  the  frigid  dome.  As 
these  flights  of  the  imagination  may  lead  some  to  suppose  that 
the  Condor  has  a  very  great  range  in  altitude  on  the  Equator ; 
that  it  habitually  soars  at  extraordinary  elevations ;  and  that  it 
flies  with  immense  rapidity,  I  venture  to  give  some  of  our  own 
observations. 

When  we  were  upon  Chimborazo,  I  was,  at  first,  a  little  appre- 

Between  Antisanilla  and  Pi&antura  I  also  captured  a  species  of  Opisogonia ;  and, 
in  the  lower  part  of  the  Chillo  basin,  an  Agrolis,  Eupyra  regalis,  Her.  Schf.  (the 
most  handsome  moth  I  saw  in  the  interior  of  Ecuador),  Sangala  necyria,  Feld.  k  R., 
and  Seoioaia  dMferatc^  Walk. 

^  Professor  Orton,  along  with  four  others,  travelled  from  Guayaquil  to  Quito  in 
1867,  and  thence  down  the  Amazons  to  Para ;  and  subsequently  wrote  a  book 
entitled  The  Andes  and  the  Amazon.  This  journey  "  was  made  under  the  auspices 
of  the  Smithsonian  Institution."  The  quotation  is  from  p.  106  of  the  Englisli 
edition,  published  by  S.  Low,  Son  and  Marston,  1870. 

2d 
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hensive  that  we  might  attract  the  attention  of  these  formidable 
birds.  They  were  numerous  round  about  the  mountain.  When 
the  atmosphere  permitted  us  to  look  below,  we  commonly  saw  a 
dozen  on  the  wing  at  the  same  time.  They  were  seen  daily,  and 
it  was  their  ordinary  and  everj'day  habit  to  sail  to  and  fro  at  a 
moderate  elevation  above  the  ground  they  were  watching,  where 
there  were  cattle  and  sheep.  On.  no  single  occasion  did  we  see  a 
Condor  rise  so  high  as  the  Second  Camp  (16,660  feet),  nor,  I  think, 
approach  within  a  thousand  feet  of  its  level. 

Condors  were  very  numerous  upon  the  lower  slopes  of  Anti- 
Sana.  A  score  or  more  continually  hovered  over  the  pastures, 
keeping  ordinarily  about  1500  feet  from  the  ground — an  elevation 
which  they  have  no  doubt  learned  by  experience  is  sufficient  for 
practical  purposes.  They  did  not  'dart'  upwards  or  downwards, 
but  rose  rather  slowly ;  and,  when  they  had  attained  their  usual 
height,  maintained  themselves  at  it  by  nearly  imperceptible  move- 
ments of  the  wings,  and  floated,  balancing  themselves  in  the  air, 
turning  to  this  or  that  side,  gradually  descending ;  and  then,  by 
a  few  leisurely  strokes,  regained  their  former  level ;  continuing  to 
float  and  circle  in  this  manner  by  the  hour  together. 

We  did  not  either  when  upon  or  in  the  neighbourhood  of  the 
summits  of  Chimborazo  and  Antisana,  or  near  the  summits  of  any 
other  mountain,  see  a  Condor  in  our  vicinity  upon  a  single  occa- 
sion, and  I  think  never  observed  one  so  high  as  16,000  feet.  I 
believe  Humboldt  to  have  l)een  mistaken  in  supposing  that  he 
often  saw  the  bird  soaring  above  all  the  summits  of  the  Andes. 
Any  one,  however  skilled  in  judging  distances,  may  be  deceived 
in  such  a  matter.  In  the  accompanying  diagram,  let  H  stand  for 
Hacienda;  S  for  the  summit  of  Antisana;  the  line  WR  indicate  the 
level  of  our  camp ;  and  A,  B,  a  pair  of  Condors,  hovering  over  the 
lower  slopes.  An  observ^er  at  H  might  naturally  suppose  the  birds 
to  be  higher  than  the  summit,  though  to  another  at  w  it  would 
be  apparent  that  they  were  below  his  level.  While  there  may, 
possibly,  l)e  occasions  when  the  Equatorial  Condor  departs  from  its 
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usual  routine,  I  think  such  instances  must  be  rare ;  and  that  the 
upper  limit  of  its  habitual  range  cannot  be  higher  than  16,000  feet 


Tliough  some  of  these  birds  were  in  captivity  at  Quito,  we 
saw  none  at  liberty  so  low  as  9000  feet,  and  were  unable  to  learn 
that  they  ever  visited  the  sea.  Mr.  J.  S.  Wilson,  who  had  lived 
for  twenty -five  years  in  Ecuador,  and  passed  the  greater  part 
of  that  time  upon  the  C06ist,  told  me  that  he  had  never  known 
one  to  come  down  to  the  plains,  or  heard  of  such  an  occurrence. 
I  imagine,  therefore,  that  the  Equatorial  Condor  very  seldom 
descends  to  the  Pacific.  It  seems,  indeed,  probable  that  it  never 
does  so.  It  is  said  that  those  which  are  despatched  (in  confine- 
ment) from  the  interior  to  the  coast  invariably  die  before  reaching 
Guayaquil.^  Yet  it  is  an  undoubted  fact  that  Condors  frequent 
the  sea -shore  in  more  southern  parts  of  South  America.  Whether 
the  same  individual  birds  also  soar  to  great  heights,  and  are  speci- 
fically the  same  as  the  Condor  of  the  Equator,  are  questions  that 
I  am  unable  to  answer.  If  there  are  no  marked  points  of  diflfer- 
ence  Ijetween  them,  it  will  be  ascertained  that  this  species  has  a 
range  in  altitude  of  about  16,000  feet  (wot  in  any  one  country, 
but  spread  over  thirty  degrees  of  latitude)  and  this  is  perhaps  the 
greatest  that  is  possessed  by  any  bird. 

On  the  few  occasions  upon  which  we  were  approached  by 
Condors  in  a  menacing  manner,  we  became  aware  of  their  presence 

^  This  happened  to  some  which  were  sent  by  Baron  Gabriel  de  Guuzburg  from 
Quito  to  Guayaquil,  while  I  was  in  Ecuador. 
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from  their  shadows  being  cast  upon  us  by  a  nearly  vertical  sun. 
They  never  came  near  when  the  sun  was  concealed,  and  if  they 
hovered  in  our  neighbourhood  they  always  kept  the  sim  at  their 
backs.  This  cannot  be  their  invariable  habit  in  a  countrj'  where 
tlie  sun  is  so  often  invisible,  though  possibly  it  is  adopted  when- 
ever there  is  a  chance,  and  the  motive  is  obvious.  The  objects 
to  be  attacked  are  dazzled  by  the  sun's  rays,  while  the  assailants 
are  able  to  examine  their  brilliantly -lighted,  intended  victims  at 
their  ease,  whose  eyes  are  picked  out  at  the  earliest  opportimity, 
and  are  thus  rendered  completely  defenceless.  The  herdsmen  on 
Antisana  had  lifelong  famiharity  with  the  Condor,  and  did  not 
stand  in  awe  of  it.  They  told  me  that  the  bird  was  particularly 
addicted  to  old  horse  and  young  calf,  and  might,  after  feeding, 
be  easily  caught  with  the  lasso.  Senor  EeboUedo  said  that  it 
would  be  a  mercy  to  slaughter  some  of  his  worn-out  steeds,  and 
one  was  killed  and  laid  out  in  order  that  his  people  might 
display  their  dexterity. 

We  all  descended  to  Antisanilla  on  the  afternoon  of  March 
11,  and  the  baggage  went  on  the  next  morning  to  Pinantura;^ 
while  I  was  taken  to  a  neighbouring  valley  to  see  how  wild 
cattle  were  captured,  and  after  witnessing  some  clever  horseman- 
ship was  led  a  mile  or  two  towards  the  south.  The  slaughtered 
horse  had  been  laid  out  on  high  ground,  in  a  hollow  surrounded 
by  little  knolls;  and  watchers,  posted  in  concealment,  counted 
the  company  as  it  assembled.  A  scout  stopped  us  while  still  a 
mile  away,  saying  that  the  feast  had  scarcely  commenced,  although 
eighteen  Condors  had  arrived,  and  he  kept  us  lying  for  several 

*  The  following  times  were  occupied  between  the  places  which  have  been  named 
in  this  Chapter.  Quito  to  top  of  Puengasi  ridge,  75  min. ;  thence  to  the  commence- 
ment of  the  fiat  ground  on  the  other  side,  1  h.  55  min.  There  was  a  good  made 
road  so  far.  Hacienda  Colegio  to  Pintac,  4  hours  ;  Pintac  to  Hacienda  of  Pi&antiua, 
2  h.  25  min. ;  Pitiantura  to  Hacienda  of  Antisanilla,  4  h.  15  min. ;  Antisanilla  to 
Hacienda  of  Antisana,  3  h.  5  min.  (without  the  baggage  train).  Hacienda  of 
Antisana  to  Antisanilla,  2  h.  55  min.  (with  the  baggage).  Antisanilla  to  Piiiantura, 
2  h.  30  min.  (without  the  baggage). 


"THEY  DASHED  III  JWONCST  THEM  INO  THREW  THEIR  USS08," 
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hours  hidden  in  the  grass,  while  this  great,  solemn  assembly  stit 
watching  the  dead  horse.  Our  time  being  exhausted,  we  stalked 
up  to  within  two  hundred  yards,  and  then  mounted,  without 
uttering  a  word,  expecting  every  moment  that  we  should  be 
perceived.  But  the  birds  sat  still  as  mutes,  out  of  sight  in  the 
hollow ;  and  we  crept  nearer,  with  the  herdsmen  leading,  and  on 
the  signal  being  given  they  dashed  in  and  threw  their  lassos, 
and  all  the  eighteen  Condors  flew  away,^ — scared  and  hurriedly, 
yet  without  the  lightning  rapidity  that  is  attributed  to  them  by 
Professor  Orton. 

From  Piflantura,  I  despatched  the  baggage  to  Quito  in  charge 
of  the  Carrels,  and  paid  a  visit  to  the  cotton  factory  at  Chillo, 
accompanied  by  Mr.  Verity.^  The  mill  was  193  feet  long,  in 
the  form  of  the  letter  H, — the  legs  being  one  storey  and  the 
line  joining  them  two  storeys  high.  The  interior  was  made  up 
of  four  large  rooms  (card -room,  spinning -room,  weaving -room, 
etc.),  each  about  80  feet  long  and  24  feet  wide.  They  were 
ginning  their  own  cotton  with  gins  made  by  Piatt  of  Oldham, 
and  producing  calico  and  thread.  Sixty  hands  were  employed — 
entirely  Indians — working  sixty  hours  per  week.  Each  family 
had  a  house  rent-free,  with  about  an  acre  and  a  half  of  ground 
attached,  and  all  kept  pigs  and  fowls,  while  some  had  as  many 
as  six  or  eight  cows  and  oxen.  The  whole  of  the  machinery 
came  from  Lancashire,  and  was  being  worked  by  a  turbine.     This 

^  This  business  was  spoiled  by  want  of  attention  to  orders.  The  horse  should 
have  been  killed  on  the  11th,  and  the  job  was  put  off  until  manaiia.  We  found 
that  the  Condors  had  hardly  eaten  anything. 

*  I  met  Sefior  Carlos  Aguirre  at  Chillo ;  and,  congratulating  him  upon  his 
valuable  observations  in  the  Comptes  lUndiLSj  expressed  surprise  that  he  should 
have  isolated  himself  for  so  long  a  time,  at  such  a  dismal  place,  in  the  service  of 
science.  Seftor  Aguirre  informed  me  that  the  observations  were  not  made  by 
himself,  but  by  a  young  Ecuadorian  whom  he  deputed  to  do  the  work. 

Some  weeks  later,  I  paid  another  visit  to  Chillo,  and  was  again  unable  to  fix 
its  position.  It  should  come  somewhere  on  my  map  between  the  words  Pasochoa 
and  Hac.  Col^o.  The  height  of  Chillo,  according  to  Humboldt,  is  8576  feet 
above  the  level  of  the  sea. 
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mill  was  in  constant  and  prolitaljle  employment,  scarcely  able 
to  keep  pace  with  the  demand  for  its  productions.  The  yam 
was  all  bought  up  direct  by  Indians  and  woven  by  them  into 
ponchos.  Tlie  excellent  order  and  cleanliness  of  the  establish- 
ment, with  the  contented  aspect  of  the  people,  were  a  most 
i^recable  suri>ri8e,  and  said  much  for  its  Mauf^er,  Mr.  Daniel 
Slater,  wlio  was  the  only  foreigner  employed. 

Daylight  had  long  departed  when  we  set  out  to  recross  the 
I'uengasi  ridge  to  the  Capital.  It  was  near  midnight  when  we 
arrived  at  the  hotel,  and  e.xcept  for  Verity's  familiarity  with  the 
place  tlieit  would  liave  Ix^en  some  difficnlty  in  finding  it,  for 
Quito  is  l^hted  very  economically.  The  law  is  that  e^erj 
householder  must  put  a  lighted  candle  at  dusk  in  front  of  his 
dwelling.  The  law  does  not  concern  itself  with  the  length  of  the 
cjindle,  and  house! loldera  think  that  the  fag-ends  of  tallow  dips 
are  lx.'st  suited  for  the  purpose.  Hence,  at  an  early  hour  of  the 
night,  the  city  is  in  total  darkness. 


CHAPTER  XI. 

UPON    AN    ASCENT   OF    PICHINCHA. 

On  my  return  to  Quito  I  found  Jean-Antoine  was  indiaposeti. 
Externally,  there  did  not  seem  to  be  much  the  matter  with  lilin. 
He  aaid  that  hie  coniplaiut  was  an  internal  one,  and  that  liis  blood 
had  been  turned  sour  by  the  crevasse  episode,  nds  dangerous 
nmlady,  however,  yielded  to  the  benign  influence  of  ttie  universal 
I'emedy  (see  p.  50),  and  in  a  sliort  time  he  declared  liiinself  fit  for 
active  ser\'ice. 

There  was  something  else,  too,  calculated  to  sour  the  temper. 
The  stench  of  the  putrid  ox-cheek  pervaded  everj'thiiig,  and  each 
day  the  Carrels  took  a  load  of  foiil  tins  down  to  the  Macliangani 
(a  ri^^llet  that  runs  through  Quito)  to  try  to  rid  them  of  ttie 
abominable  odour  by  scouring  them  bright  with  sand ;  a  veiy 
mean  and  menial  occupation — almost  as  bad  as  cairying  home 
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washing  for  a  Chinaman,  which  on  the  Pacific  Coast  is  considered 
the  lowest  depth  of  degradation  that  can  befall  a  human  being. 

Before  proceedmg  to  the  north,  we  made  an  excursion  to  the 
top  of  Pichincha.  So  far  as  extent  is  concerned,  this  is  an  im- 
portant mountain.  The  part  of  it  that  is  10,000  or  more  feet 
above  the  level  of  the  sea  is  quite  fifteen  miles  from  North  to 
South,  and  its  summit  rises  6000  feet  above  Quito.  Yet  there 
is  little  about  it  of  a  thoroughly  mountainous  character.  It  is 
composed  principally  of  undulating,  grassy  slopes,  over  which  one 
can  ride  higher  than  14,000  feet.  It  is  impossible  to  feel  great 
respect  for  an  eminence  that  can  be  climbed  on  donkey -back, 
and  the  truth  is  that  the  ascent  of  Pichincha  is  scarcely  more 
arduous  than  that  of  the  Eggischom. 

We  left  Quito  on  the  2l8t  of  March,  at  7.55  a.m.,  with  a  team 
of  seven  animals  and  three  arrieros;  passed  to  the  west  of  the 
Panecillo  (by  the  road  shewn  on  the  Plan)  through  the  village  of 
Magdalena,  and  (leaving  Chillogallo  on  the  left^)  commenced  to 
mount  the  slopes  of  Pichincha;  going  at  first  over  a  small  col, 
and  descending  on  the  village  of  lioa,  then  ascending  through 
meadows,  followed  by  a  considerable  stretch  of  wood.  In  an 
unctuous  rut  between  walls  of  earth,  one  of  our  mules  floundered 
and  fell  with  its  legs  doubled  underneath ;  and  our  chief  arriero 
— a  Chillogallo  man — after  a  few  feeble  efforts,  would  have  aban- 
doned it  on  the  spot.  Then  we  experienced  the  usual  afternoon 
shower-bath,  and,  getting  into  the  clouds,  became  perplexed  as  to 
our  whereabouts.  Camped  at  4  p.m.*  in  sleet  and  drizzle,  miable 
to  see  a  hundred  yards  in  any  direction,  and  sent  the  animals  and 
natives  back  to  Lloa. 

At  night,  when  the  atmosphere  cleared,  it  was  seen  that  we 
had  camped  about  midway  between  the  two  peaks  of  Pichincha, 

^  The  village  of  Chillogallo  is  princii)ally  occupied  by  arrieros.  It  is  seldom 
|)os8ible  to  obtain  horses  or  mules  in  Quito  itself.  If  wanted,  they  have  to  be 
procured  from  Chillogallo. 

'  The  height  of  this  camp  was  14,007  feet  above  the  sea. 


I  i 

i    S 


I 


CHAP.  XI.  SECOND  CAMP  ON  PICHINCHA,  209 

wliich  wo  conjectured  were  those  that  are  called  Giiagiia  and 
Rucu.^  Although  there  are  numerous  allusions  in  the  works  of 
previous  writers  to  these  summits  and  to  the  craters  of  Picliincha, 
and  we  had  met  various  persons  in  Quito  who  claimed  to  have 
visited  the  craters  (for  it  was  said  there  were  several),  I  was  imaLle 
to  tell  from  anything  that  had  been  said  or  heard  what  was  the 
relative  position  of  the  summits,^  or  where  the  craters  were  located ; 
and  when  these  two  peaks  made  their  appearance  we  were  not 
certain  which  of  the  two  was  the  higher.  The  right  hand  or 
eastern  one  ajypeared  to  be  the  lower  and  the  easier  to  ascend, 
and  I  sent  Louis  to  tackle  it,  while  Jean-Antoine  and  Verity 
went  to  pay  their  attentions  to  the  other. 

During  their  absence  I  mounted  to  the  depression  in  the  ridge 
connecting  the  two  peaks,  or  ensillada  as  it  is  termed,^  and  found 
that  on  the  other  side  it  descended  very  steeply.  So  far  as  mist 
would  permit  one  to  see,  this  was  the  head  of  an  ordinary  mount- 
ain valley.  I  awaited  the  return  of  my  people,  and,  as  their 
reports  agreed  that  the  western  peak  was  the  higher,  shifted  our 
camp  in  the  afternoon  up  to  a  sort  of  cave  that  had  been  dis- 
covered by  Jean-Antoine,*  a  convenient  place  (where  some  cavities 
in  the  lava  were  protected  by  overhanging  masses)  roomy  enough 
to  let  each  one  select  a  nook  for  himself;  and  my  assistants,  con- 
sequently, were  able  to  snore  ad  libitum,  without  having  their 
ribs  poked  with  an  ice-axe.     From  this  refuge,  which  was  just 

^  According  to  Dr.  M.  Yillavicensio,  Rucu-Pichincha  means  old  Pichincha,  and 
Gnagua-Pichineha  means  young  or  child  Pichincha.  From  this  it  would  appear 
that,  traditionally,  the  highest  point  is  of  less  age  than  the  lower  one. 

'  Ructt  is  said  to  be  the  most  eastern  one.  Besides  these  two  peaks,  others  are 
sometimes  referred  to.     I  saw  only  two. 

'  There  are  many  ensilladas  in  Ecuador.  The  term  is  the  equivalent  of '  saddle,' 
as  used  in  the  Alps. 

*  By  taking  a  more  circuitous  route,  mules  might  have  been  brought  to  this 
place,  14,992  feet  above  the  level  of  the  sea.  Three  hundred  feet  above  it  I  found 
the  minute  mushroom  {CmUharellvs)  which  has  been  described  in  the  Journal  of 
Botany^  June  1890,  by  Messrs.  Massee  and  Murray.  This  (15,300  feet)  was  the 
greatest  height  at  which  Fungi  were  obtained. 

2  E 
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a  thousand  feet  below  the  top  of  Guagiia-Pichincha,  there  was 
an  extensive  prospect  to  the  south  and  east.  We  saw  the  summits 
of  niiniza  and  Corazon  rising  immediately  over  that  of  Atacatzo ;  ^ 
and  Cotcjpaxi  and  Antisana  (each  nearly  forty  miles  away)  by 
moonlight.^  In  the  night  I  heard,  at  irregular  inten'als,  roars 
(occurring  apparently  at  no  great  distance)  exactly  corresponding 
to  the  noise  made  by  the  escapes  of  steam  from  the  crater  of 
Cotopaxi     The  minimum  temperature  at  night  was  29°  Faht. 

On  the  next  morning  (March  23)  all  four  of  us  followed  Jean- 
Antoine's  track,  and  upon  striking  the  western  ridge  of  Guagua  I 
found  there  was  a  very  precipitous  fall  on  the  other  (or  northern) 
side,  where  the  crater,  presumably,  was  located.  We  crossed  this 
ridge,  and  after  descending  about  four  hundred  feet  saw  that  we 
were  in  the  valley  that  I  had  looked  down  upon  from  the  ensUladu, 
While  the  upper  part  of  it  was  rocky,  precipitous,  and  bare,  the 
slopes  below  were  covered  with  a  good  deal  of  vegetation ;  amongst 
which  there  was  neither  smoke,  steam,  fissures,  nor  anything  that 
one  would  expect  to  see  at  the  bottom  of  the  crater  of  a  volcano 
which  is  said  to  have  been  recently  in  eruption.  This  however,  no 
doubt,  is  a  crater  of  Pichincha.^  Its  depth,  reckoning  from  the 
highest  point  of  the  mountain,  is  probably  not  less  than  two 
thousand  feet ;  its  breadth  is  fully  as  much,  and  the  length  of  the 
part  we  saw  was  at  least  a  mile.-  It  had  none  of  the  symmetry 
of  the  crater  of  Cotopaxi.  The  western  extremity  was  clouded 
during  the  whole  of  our  stay  on  the  summit. 

^  The  summits  of  the  four  mountains  Illiniza,  Corazon,  Atacatzo,  and  Pichincha 
arc  nearly  in  a  line  ;  that  is  to  say,  a  line  dra^vji  from  the  former  to  the  latter  |>asse3 
almost  exactly  through  the  summits  of  the  tvvo  others.  From  our  second  camp  on 
Pichincha  I  found  that  the  top  of  Corazon  was  3"  16'  more  west  than  Atacatzo,  and 
Illiniza  was  3*^45'  more  west  than  Corazon. 

^  The  large  snow  or  glacier  plateau  on  the  north-east  of  Antisana  ap^ieared  &n 
important  feature  of  that  mountain,  when  seen  from  Pichincha. 

'  In  a  paper  published  at  Chalons,  in  1858,  by  the  Society  of  Agriculture, 
Commerce,  Arts  and  Sciences  of  the  De)iartment  of  the  Mame,  entitled  Ascension 
du  Pichinchay  M.  Jules  Remy  refers  to  this  valley  when  speaking  of  "the  crater"  ; 
and  he  states  that  it  leads  t-o  another  one,  farther  to  the  west,  from  which  it  is 
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In  the  view  placed  at  the  head  of  this  Chapter,  Guagiia- 
Piehincha  is  the  little  peak  that  is  almost  exactly  in  the  centre 
of  the  engraving ;  and  the  other  one,  a  ([uarter  of  an  inch  on  its 
right,  is  that  which  was  ascended  by  Louis  Carrel.  The  l)ottoin  of 
the  depression  between  the  two  is  the  ensilladay  and  it  was  here  I 
had  my  first  view  of  this  crater- valley.  Subsequently,  by  passing 
to  the  left  and  skirting  the  base  of  Guagua-Pichincha,  the  same 
valley  was  seen  again.  I  think  it  is  likely  that  others  have  acted 
similarly,  and  through  not  observing  that  they  have  looked  down 
upon  one  and  the  same  valley  have  made  two  craters  out  of  one. 

"We  then  reascended  to  the  ai^^te  of  the  ridge,  and  followed  it 
until  Jean-Antoine  said  that  the  top  was  reached.  The  rocks  fell 
away  in  front,  and  there  was  no  reason  to  doubt  him ;  but,  while 
the  barometer  was  being  unpacked,  some  crags,  a  long  way  alx)ve, 
loomed  through  the  mist.  "Carrel,"  I  said,  "if  we  are  on  the 
summit  of  Pichincha,  what  is  tlmt  ?  "  He  was  struck  dumb  for  a 
time,  and  gasped  "  Why,  I  never  saw  that  before ! "  We  shut  up 
the  barometer,  and  went  on,  and  in  half  an  hour  were  really  on 
the  top  of  Pichincha.  Nothing  more  need  be  said  about  the 
{iscent  than  that  it  might  Ixj  made  alone,  by  any  moderately  active 
lad.  The  right  way  up  the  final  peak  is  by  the  ridge  leading  to 
the  west,  and  it  is  probable  that  this  route  htxs  been  taken  before, 
for  on  the  other  sides,  although  not  inaccessible,  the  last  eight 
hundred  feet  are  very  steep. 

I  found  that  the  sunnnit  of  Guagua- Pichincha  was  a  ridge  of 

seiMirated  by  a  wall  of  rock.  This  statement  must  be  made  on  the  strcngtli  of 
information,  for  a  farther  crater  evidently  was  not  scoi  by  M.  Remy. 

His  couiXMinion  Mr.  Brenchley  went  to  the  bottom  of  the  crater -valley  by  rolling 
bead  over  heels,  happily,  without  taking  harm  ;  and  set  to  work  to  examine  '  a  bed 
of  sulphur  and  a  fumarole '  that  had  been  seen  from  above.  The  following  sentence 
contains  the  whole  of  the  information  that  is  given  about  them.  ''II  n'y  a  ni  feu 
ni  laves  de  formation  recente." 

This  |)aper  was  kindly  communicated  to  me  by  M.  Remy  after  my  return  to 
Europe ;  and,  having  compared  it  with  the  several  other  accounts  given  of  the 
craters  of  Pichincha,  I  have  come  to  the  conclusion  that  their  authors  were  gifted 
with  much  imagination. 
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lava  about  one  hundred  and  fifty  paces  long,  mainly  fiim  rock, 
though  strewn  with  loose,  decomposing  blocks,  amongst  which 
there  were  a  number  of  lumps  of  pumice,  up  to  a  foot  or  rather 
more  in  diameter.^     Close  to  the  very  highest  point  (15,918  feet),' 

1  Professor  Bouncy  says : — "  In  the  rock  from  the  summit  of  Guagua-Picliincha, 
the  external  surfaces  have  a  slightly  scoriaceous  asjiect ;  and,  where  the  lichen- 
growth  is  chip[)ed  away,  arc  of  a  dull  grey  to  rusty -brown  colour.  The  fractured 
faces  shew  the  matrix  to  be  of  a  dull,  but  not  dark  colour,  in  places  slightly  vesi- 
cular, the  waUs  of  the  hollows  being  coated  with  a  |)ellicle  of  iron  rust.  In  the 
matrix  are  scattered  pretty  thickly  whitish  fels^uur  crystals,  not  generally  exceeding 
0'2  inch  in  diameter,  and  granules  of  a  black  mineral,  less  than  0*125  inch  in 
diameter.  .  .  Tlie  rock  is  a  hornblende -andesite." 

The  si)ecimen  ''from  the  highest  point  of  Rucu-Pichincha "  (the  peak  ascended 
by  Louis  Carrel  is  presumably  Rucu)  "  is  a  compact  grey  rock,  containing  scattered 
crystals  of  a  glassy  felspar  up  to  about  0*2  inch  in'  diameter,  and  smaller  s})ecks 
of  a  black  pyroxenic  mineral.  .  .  Grains  of  magnetite  occur.  .  .  The  matrix  is 
often  darkened  by  specks  of  kaolin  and  ferrite.  .  .  The  rock  is  a  hy|)crstheni- 
ferous  angite-andesite." — Proe,  Royal  Soe.,  Jan.  31,  1884. 

'  At  11.15  a.m.,  on  March  23,  the  Mercurial  Barometer,  reduced  to  32*"  Faht, 
read  16*974  inches,  with  air  temperature  46°  Faht.  The  11  a.m.  reading  at 
Guayaquil  (reduced  to  32")  was  29*882  inches,  air  temperature  80°  Faht. 

Messrs.  Reiss  and  Stiibel  give  the  height  of  15,706  feet  (4787  metres)  for  Guagua- 
and  15,542  feet  (4737  metres)  for  that  of  Rucu-Pichincha.  These  elevations  were 
deteimincd  by  A,  not  by  barometrical  observations  on  the  summit.  According  to 
them,  Guagua  is  the  western  and  Rucu  is  the  eastern  summit. 

La  Gondamine,  at  p.  33  of  his  Journal  du  Voyage,  gives  2430  toises  as  the 
height  of  his  "station  on  the  highest  point  of  Pichincha  {station  sur  Ic  plus  haul 
soinmet  de  Pilehincha) ";  and  at  p.  56  of  his  Mesure  des  trois  premiers  Degris  he  gives 
the  same  amount  (2430  toises)  as  the  height  of  the  eastern  summit  As  the  highest 
summit  of  Pichincha  is  the  western  one,  I  feel  somewhat  pcr|)lexed. 

Humboldt  makes  various  references  in  his  works  to  Pichincha,  and  in  such  a 
way  as  to  lead  one  to  supi>ose  that  he  had  been  upon  the  very  highest  point  of  the 
mountain.  I  feel  unable  to  say  whether  he  did  attain  the  highest  ^wint.  At  p.  28 
of  the  section  entitled  Nivellcincnl  Baromitriqyui  in  his  Reeucil  d'ObserfxUions  Astro- 
nomiqucsy  he  gives  4854  metres  as  the  height  of  Rucu-Pichincha,  "the  most  eastern 
of  three  rocky  towers."  This  is  equal  to  15,925  English  feet,  which  closely  corre- 
s^wnds  with  the  height  I  found  for  Guagua- Pichincha.  He  further  puzzles  me  by  a 
footnote,  at  the  beginning  of  which  he  states  that  Pichincha  has  four  i)rinci])al 
summits,  and  sx)eaks  of  a  fifth  one  at  the  end ;  and  he  completes  my  bewilder- 
ment by  saying  that  M.  de  la  Gondamine  did  not  measure  Rucu,  although  that 
gentleman  gives  2430  toises  as  the  height  of  the  eastern  summit,  which  all  aie 
agreed  is  Rucu-Pichincha. 
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a  little  pile  of  stones  had  evidently  been  put  together  by  the  hand 
of  man.  Snow -beds  were  somewhat  numerous  in  fissures,  yet  the 
top  of  this  mountain  scarcely  touches  the  snow -line. 

The  whole  of  the  summit -ridge  had  an  appearance  of  age, 
and  bore  a  large  quantity  of  lichens  (Gf-i/rapJiora  sp.,  Lecidca  sp., 
and  Neuropogon  mdaxanthus,  NyL) ;  and  within  fifty  feet  of  the 
extreme  top  there  was  a  large  plant,  with  thick,  woolly  leaves, 
and  a  nearly  white,  pendent,  downy  flower — 1  pi^esume,  a  CiUd- 
iium — which  was  one  of  those  that  constantly  attracted  attention 
by  recurrence  at  particular  altitudes.^  It  made  its  appearance 
whenever  we  reached  the  height  of  14,000  feet,  and  was  never 
seen  much  lower.  From  its  size  and  jjrominent  charactere  it 
was  not  readily  overlooked,  and  I  cannot  be  far  wrong  in  esti- 
mating that  its  range  in  altitude  extends  from  about  13,500  to 
16,000  feet  above  the  level  of  the  sea. 

Twenty -one  species  of  Beetles  were  collected  ujx)n  Pichincha 
tetween  the  heights  of  12,000-15,600  feet,  belonging  principally 
to  the  CaraindcCy  Otiorrhyiichidce,  and  Ciirculionidcc,  The  whole 
are  new  to  science.  Some,  like  the  Astylus  described  by  Mr. 
Ciorhani,  inhabit  the  interior  of  Ecuador  genemlly,  and  attain 
here  the  upper  limit  of  their  range.  Their  delight  is  in  leaves 
and  branches,  and  they  cease  to  be  seen  when  arlx)rescent 
vegetation  is  left  below.  Eight  species  were  found  only  on 
Pichincha.  The  remainder  were  obtained  on  other  mountains, 
either  at  similar,  or  at  somewhat  higher  or  lower  elevations. 
Two  of  these  (namely,  Ifclicor7*hynchns  vulsus,  OUiff,  and  Macrops 
ccdorum,  Olliff )  ^  were  afterwards  taken  again,  one  hundred  miles 
away,  at  16,000  feet  on  Chimborazo.^ 

^  It  was  found  also  within  a  few  feet  of  the  extreme  top  of  Corazon  (15,871 
feet).  The  8|)ecimens  that  we  attempted  to  presei-ve  turned  out  badly,  and  were 
thrown  away.  Several  chimps  of  it  were  growing  round  about  our  second  camp, 
and  are  shewn  in  the  engraving  facing  i)age  209. 

*  Figures  of  tliese  are  given  in  the  Siq^lcincTitary  Appendix  on  the  Plate  facing 
|)age  60,  and  upon  page  72. 

'  Examples  of  recurriiig  s^iecies  are  mentioned  in  Chapter  XIX. 
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The  first  competent  naturalist  who  devotes  his  whole  time 
to  this  mountain  will  reap  a  splendid  harvest.  After  he  has 
satiated  himself  with  beetles  and  butterflies,  he  will  be  able  to 
feast  his  eyes  upon  the  ruby  and  emerald  breasts,  and  cyanine 
tails,  of  the  numerous  humming-birds  aboimding  upon  it  and  in 
its  neighbourhood,  which  include  some  of  the  most  remarkable 
and  beautiful  forms  that  are  known.  The  tiny  Soldado  (Mul- 
sant's  Wood -star)  barely  three  inches  long,  and  the  not  much 
larger  Prelado  {Myrtis  fannyoCj  Less.)  affect  the  plain  of  Tumbaco ; 
Ptcrophanes  Temmincki,  Boiss.  (the  largest  Ecuadorian  species, 
measuring  nearly  nine  inches  across  its  wings)  is  said  to  be 
limited  to  the  foot  of  Corazon;  Petasophora  anais,  Less.,  locally 
called  'the  Royal  Humming-bird,'  is  common  in  the  basins  of 
Quito  and  Chillo;  and  the  long -tailed  Cynunthiis  and  Lesbias  are 
diffused  on  the  western  side  of  the  mountain  generally.  Not 
fewer  than  eight  others,  including  the  extraordinary  '  Sword-bill' 
(Docimastes  enstferus,  Boiss.),^  and  three  'Puff -legs,'  are  common 
on  the  mountain  itself.  There  is  reason  to  believe  that,  when 
more  attention  is  paid  to  the  habits  and  habitats  of  these  birds, 
it  will  be  found  that  several  at  least  of  the  species  which  are 
sjiid  to  be  confined  to  particular  localities  will  be  discovered  at 
other  places  at  equivalent  altitudes.  Humming-birds  in  Ecuador 
are  obtained  through  the  Indians.  Information  as  to  localities 
is  principally  derived  from  them,  and  probably  is  frequently 
misunderstood.  So  far  as  it  could  be  done,  I  procured  the  local 
names  of  the  species  which  were  obtained,^  and  have  brought 
them  together  in  the  accompanying  list,  arranged  according  to 
the  classification  of  the  British  Museum  Guide  to  the  Gould 
collection. 

^  In  my  specimen,  the  bill  is  three  and  a  quarter  inches  long. 

'  I  am  greatly  indebted  to  Dr.  P.  L.  Sclater,  F.R.S.,  for  naming  this  collec- 
tion. Several  of  the  localities  mentioned  in  the  list,  not  visited  by  me  (S. 
Domingo,  Nanegal,  Mindo,  Canzacoto,  Gualea  and  Nono)  will  be  found  on  the 
Maldonado  map.  The  valley  of  Chota  (in  the  extreme  north  of  Ecuador)  is  not 
given  upon  either  map. 
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AVe  got  l)ack  to  tliP  second  camp  soon  aftftr  miil-day;  and, 
as  tliere  was  no  prottpect  of  improvement  in  tlie  waather,  pack«l 
up  and  returned  to  Quito.  It  was  now  close  ujion  Easter,  and 
we  could  not  leave  again  until  (Jooil  Friday  was  over.  Ginconietti, 
on  that  day,  at  consideralde  trouble  to  liim.self,  thoughtfully 
provide<l  his  guests  with  salt  fish  for  dinner;  and  though  this 
nauseous  diet  was  eaten  with  lueekuess  and  resignation  by  all 
good  Catholics,  one  of  the  hoarders — a  Yankee  Jew — prot«.sted, 
in  langiuige  wliich  would  have  l>een  rough  in  the  W^estem  States, 
against  the  subti^action  of  his  customarj'  pound  of  flesh  aa  a  fraud 
on  his  stomach,  and  against  the  substitute  as  an  insult  to  Iiis 
religion.  The  next  diiy  we  left  Quito  by  the  road  to  tlie  North, 
on  (i\ir  way  to  Cayanibe,  and  did  not  return  again  to  the  Capital 
before  the  tliird  of  Miiy. 


CHAPTER   XII. 

THE   FIRST  ASCENT   OF  CAYAMBE. 

Two  roads  lead  out  of  the  uorthem  ead  of  Quito.  One,  passing 
to  the  east  of  the  Observatory,  descends  through  a  narrow  gorge 
rather  rapidly  on  to  the  Plain  of  Tumbaco,  and  is  used  by 
persons  going  to  the  village  of  the  same  name,  to  Pifo,  or  to 
Papallacta.  The  other,  on  the  west  of  the  Observatory,  is  the 
road  to  the  N^orth,  and  it  was  this  one  we  took  on  the  27th 
of  March,  on  our  way  to  the  great  Equatorial  mountain  Cayambe. 
I  had  seen  Cayambe  from  the  cone  of  Cotopaxi,  and  at 
Quito  from  the  Panecillo,  but  these  views  were  obtained  at  too 
great  distances  (62  and  43  miles  respectively)  to  distinguish 
details;  and  enquiries  were  made  at  Quito  to  learn  the  names 
of  inhabited  places,  contiguous  to  the  mountain,  where  informa- 
tion might  be  procured  as  to  the  best  manner  of  approaching 
it.  From  Sefior  Carlos  Aguirre  I  heard  that  one  of  the  properties 
beloi^ii^  to  his  family,  a  large  farm  called  Guachala,  was  situated 
2f 
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on  its  southern  outskirts,  and  he  favoured  me  with  a  letter  to 
his  tenant.  The  village  called  Cayambe  was  the  nearest  place 
of  any  size  to  the  mountain,  and  the  only  one  where  food  was 
likely  to  be  obtained. 

The  party  on  this  journey  consisted  of  the  two  Carrels, 
Verity,  and  the  principal  arriero  (Cevallos)  we  had  taken  several 
times  before;  who  was  assisted  by  a  second  mule -driver  of  a 
jovial  temperament,  much  given  to  strong  waters,  and  by  a  very 
willing  and  pleasant-tempered  native,  David  Beltran.  These  three 
men  came  from  Machachi,  and  formed  an  excellent  working  team. 
Four  beasts  were  taken  for  riding,  and  four  others  for  baggage. 

After  proceeding  a  few  miles  from  Quito,  we  quitted  the  main 
road,^  and  turned  to  the  east,  towards  the  Plain  of  Tumbaco, 
which  was  at  a  lower  level,  gently  sloping  towards  the  north.  It 
was  on  the  eastern  side  of  this  (upon  what  they  called  the  Plain 
of  Yarouqui)  that  La  Condamine  and  his  associates  measured 
their  famous  base-line  in  Oct.-Nov.,  1736 ;  and  the  little  pyramid 
of  Carabourou,  marking  its  northern  end,  caught  the  eye,  a 
glittering  speck  of  light,  as  we  approached  the  edge  of  the  great 
Eavine  or  Quebrada^  of  Guallabamba.^ 

This  immense  chasm  forms  a  boundary  to  Mojanda  (also  called 
Yana-urcu),  a  mountain  which  is  seldom  referred  to  in  geograph- 
ical works,  although  it  rises  to  the  respectable  elevation  of 
14,000  feet,  and  covers,  perhaps,  a  greater  area  than  any  other 
individual  mountain  in  Ecuador.*    While  for  the  most  part  its 

^  This  road  to  the  North  is  a  fairly  good  track,  not  a  metalled  road. 

'  Quehrada  is  a  word  that  is  heard  very  often  in  Ecuador.  A  ditch  is  a 
quebrada,  or  an  earthquake  crack  a  few  feet  across,  or  a  chasm  more  than  2000 
feet  deep,  such  as  the  great  rayine  of  Guallabamba. 

*  Multitudes  of  lizards  were  seen  in  passing  between  Quito  and  Guallabamba. 
We  secured  several  specimens  of  LiocephcUus  traehycephalua  (A.  Dum.),  and  there 
were  I  think  at  least  two  species  that  we  failed  to  catch.  Compare  this  with  the 
passage  quoted  at  p.  176  from  Mr.  Hassaurek. 

*  Its  slopes  on  the  south-west  terminate  at  the  Quebrada  of  Guallabamba,  and 
on  the  north  extend  almost  as  far  as  the  town  of  Otovalo. 
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slopes  are  not  steep,  the  abruptness  of  its  cliffs  bordering  the 
quebrada  can  hardly  be  exceeded;  and  there  is  nothing  elsewhere 
in  the  neighbourhood  of  Equatorial  America  equalling  the  grandeur 
of  this  profound  earthquake  fissure.^  Just  where  the  ground 
commenced  to  fall  steeply,  I  halted  to  examine  the  barometers, 
for  the  purpose  of  determining  the  depth  of  the  ravine,  and  for 
reading  the  aneroids  against  the  mercurial ;  as  this  was  a  favour- 
able occasion  for  comparing  the  indications  of  the  two  classes 
of  barometers. 

No  reference  having  been  made  to  the  aneroids  since  p.  72, 
it  may  be  supposed  that  they  were  put  aside,  and  were  neglected. 
This  was  not  the  case.  Systematic  comparison  of  the  barometers 
was  part  of  my  daily  routine,  though  regarded  almost  as  waste 
of  time;  for  it  was  difficult  to  see  what  advantage  could  be 
derived  from  employing  instrunjents  which  all  read  lower  than 
the  truth,  and  differed  to  a  large  extent  one  from  another. 
The  comparisons  which  were  made  since  we  left  Chimborazo 
shewed  that  the  index -errors  of  all  the  aneroids  remained  nearly 
constant  at  any  given  pressure ;  and  had  a  tendency  to  augment 
while  ascending  (that  is,  with  pressure  diminishing)  and  to 
lessen  whilst  descending  (pressure  increasing).^  At  Quito,  on 
the  20th  of  March,  the  mean  error  of  the  whole  amounted  to 
-1'009  inches;  that  is  to  say,  the  mean  of  the  whole  of  the 
aneroids  indicated  a  pressure  more  than  an  inch  too  low  at 
Quito.  If  this  mean  had  been  employed  for  determination 
of  altitude,  in  conjunction  with  the  Guayaquil  observations,  it 
would  have  made  the  height  of  the  Capital  above  the  level  of 
the  sea  about  1400  feet  in  excess  of  the  truth. 

Although  it  appeared  to  me  that  these  aneroids  were  worth- 
less for  determination  of  elevation  above  the  level  of  the  sea, 
I  had  already  remarked   that   their  indications   often   accorded 

^  A  few  remarks  upon  this  and  other  quebradas  are  made  in  a  later  Chapter. 
'  See  the  Table  at  the  end  of  Appendix  C,  giving  the  mean  error  of  the 
aneroids. 
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extremely  well  with  those  of  the  mercurial  barometer  when 
observing  differences  of  level,  when  the  observations  tcere  made 
quickly^ — that  is  to  say,  when  only  a  short  interval  of  time 
elapsed  between  the  readings  at  the  lower  stations  and  the  upper 
ones,  or  between  the  upper  and  lower  ones,  as  the  case  might 
be.  At  the  Eavine  of  Guallabamba  I  expected  to  descend  about 
3000  feet^  in  two  hours,  and  looked  forward  with  curiosity  to 
see  whether  upon  this  large  difference  of  level  I  should  observe 
the  same  satisfactory  accordance  between  the  aneroids  and  the 
mercurial  barometer  as  had  previously  been  noted  upon  minor 
ones. 

At  the  top  of  the  descent,  at  mid -day,  the  reading  of  the 
mercurial  barometer  No.  558  (reduced  to  32°  Faht.)  was  21-692 
inches.  The  two  aneroids  I  carried  (marked  a,  b),  at  the  same 
place  and  time,  read  21 '140  and  19*940  inches  respectively. 
Aneroid  a,  thus,  had  an  index -error  of  -0*552  inch,  and  B  an 
index -error  of  -1-752  inches.  At  2.30  p.m.,  on  the  bridge  at 
the  bottom  of  the  ravine,  the  reading  of  the  mercurial  barometer 
(red.  to  32°  Faht.).  was  23*929  inches;  of  Aneroid  a,  23*400 
inches ;  and  of  Aneroid  B,  22  -  200  inches.  The  increase  in  the 
pressure  shewn  by  the  three  barometers,  therefore,  was 

Mercurial  Barometer,  No.  B68                    .     2*237  inches. 
Aneroid  A     .                   .     '    .          .  2*260      „ 

Do.      B 2*260      „ 

The  result,  although  in  one  sense  highly  satisfactory,  was  puzzling ; 
for  here  were  two  aneroids,  one  with  an  index -error  of  -0*552 
of  an  inch,  and  the  other  with  an  error  more  than  three  times 
as  large,  each  indicating  precisely  the  same  increase  in  pressure, 
and  differing  in  the  measurement  from  the  mercurial  barometer 
only  to  the  extent  of  0-023  of  an  inch  (an  error  of  a  shade 
more  than  one  per  cent  in  the  measurement). 

^  From  my  barometric  observations,  the  depth  of  the  ravine  from  the  commence- 
ment of  the  descent  to  the  top  of  the  bridge  amounted  to  2834  feet.  With  the 
addition  of  the  part  below  the  bridge,  the  total  depth  is  a  little  less  than  3000  feet. 
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Or  the  matter  may  be  put  in  the  following  way.  When  we 
were  at  the  bottom  of  the  ravine,  and  the  mercurial  barometer 
No.  558  read  23*929  inches,  the  barometer  at  Guayaquil  was 
standing  at  29*900  inches.  The  actual  difference  in  the  atmo- 
spheric pressure  between  the  upper  and  lower  station  was  there- 
fore 5 '971  inches.  Aneroid  B,  however,  at  the  bottom  of  the 
ravine,  read  22*200  inches,  and  thus  made  it  appear  that  there 
was  a  difference  of  pressure  of  7*700  inches.  The  error  therefore 
of  B  in  a  measurement  of  5*971  inches  was  1*729  inches,  or 
more  than  28  per  cent.  Yet  this  same  instrument,  it  was  seen 
just  now,  in  a  measurement  of  2*237  inches,  differed  only  to 
the  extent  of  0*023  of  an  inch  from  the  mercurial  barometer. 
Comparisons  of  this  nature  were  continued,  though  no  more  are 
quoted  in  the  course  of  my  narrative.  I  returned  to  England, 
and  remained  for  several  years,  entirely  unable  to  understand 
this  anomalous  behaviour.^ 

We  stopped  for  the  night  at  the  village  of  Guallabamba 
(7133  feet),  a  pleasant  little  place,  with  an  agreeable  tempera- 
ture,* embowered  in  foliage,  where  we   bought  oranges  shaken 

^  It  appeared  inexplicable  to  several  of  the  leading  instrument -makers  and 
meteorologists  under  whose  notice  it  was  brought.  The  prominent  manner  in 
which  it  was  referred  to  in  a  paper  communicated  to  the  Royal  Geographical 
Society  (see  Proc.  Boy.  Oeog,  Soe.,  1881,  p.  450)  also  failed  to  draw  elucidations 
from  any  one. 

I  continued  to  investigate  the  matter ;  and,  after  working  during  several  years 
in  tabulating  and  comparing  the  original  observations,  subsequently  occupied  several 
years  more  in  experiments  in  the  workshop,  with  the  results  which  will  be  found 
in  the  pamphlet  entitled  How  to  use  the  Aneroid  Barometer,     See  also  Apjiendix  C. 

As  even  a  condensed  summary  of  this  investigation  necessarily  extends  to 
considerable  length,  I  have  thought  it  best  to  issue  it  separately  from,  though 
simultaneously  with  the  present  volume. 

'  At  8  p.m.,  67^  Faht.  Strangers  seldom  come  here.  The  natives  said  it  was 
two  years  since  they  had  seen  a  gringo.  The  place  was  badly  otf  for  food.  There 
was  of  course  no  meat.      Bread  only  came  once  a  week  from  Quito. 

At  the  bottom  of  the  Ravine  of  Ouallabamba,  at  2.30  p.m.,  temperature  in 
the  shade  was  75^*5  Faht.,  and  this  was  the  highest  wo  experienced  in  the  shade 
anywhere  in  the  interior  of  Ecuador. 
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from  the  trees  at  the  rate  of  four  a  penny;  and  on  the  28th 
left  for  Guachala,  passing  at  mid -day  the  village  of  Cousobamba 
(about  the  same  elevation  as  Quito),  where  there  was  chicha, 
but  no  water.  The  track  wound  through  a  large  diversity  of 
sceneiy,  sometimes  amongst  woods,  or  dipping  into  quebradas, 
and  this  must  be  one  of  the  grandest  rides  in  the  universe  when 
the  surrounding  mountain  panorama  is  visible.  We  arrived  at 
Guachala/  however,  without  having  had  a  single  glimpse  of 
Cayambe;  and,  finding  that  the  tenant  was  absent,  rode  over 
the  next  morning  to  Cayambe  village,  in  quest  of  information. 

I  brought  a  letter  of  introduction  to  the  Jefo -politico,  and 
learnt  that  he  was  on  the  Plaza,  engaged  in  an  affair  of  import- 
ance. He  was  surrounded  by  a  large  part  of  the  male  population, 
crowding  together,  jostling  and  pushing  each  other  to  get  a 
good  view  of  the  business  which  was  being  transacted.  It  was 
the  concluding  round  of  a  cock-fight  for  the  Championship  of 
Cayambe,  and  when  it  was  over  the  Jefo -politico  had  leisure 
to  attend  to  me.  He  promised  that  a  guide  should  be  provided ; 
but,  say  what  I  would,  the  conversation  invariably  bore  round 

^  In  the  garden  at  the  back  of  this  establishment,  before  breakfast  on  the 
29th,  I  collected  fourteen  species  of  bugs  and  beetles,  eleven  of  which  prove  to 
be  new  to  science.  The  bushes  were  loaded  with  the  Astylus  described  by  Mr. 
Gorham  {Supp.  App.^  pp.  52-3).  Whilst  engaged  in  this  occupation,  the  sun 
came  out  (at  8  a.m.)  brightly,  and  drove  me  into  the  house.  This  was  the  only 
occasion  upon  the  whole  journey  that  I  felt  the  rays  of  the  sun  were  dangerous. 
The  people  in  general  at  Cayambe  and  Guachala  seemed  to  me  to  have  even 
lighter  complexions  than  those  at  Quito,  which  implies  that  they  do  not  feel  the 
sun  very  often. 

Between  Guallabamba  and  Guachala  I  dismounted  twice  to  secure  fine  beetles 
which  were  literally  crossing  our  path,  belonging  to  the  Dynastidte,  One  of  these 
is  a  known  species  (Heterogomphus  Bourcieri,  Guerin) ;  •  for  the  reception  of  the 
other,  Mr.  Bates  has  instituted  the  genus  Praogolofa  {Supp.  App.,  p.  34). 

The  following  times  were  occupied  in  going  from  the  capital  to  Guachala. 
Quito  to  the  top  of  the  Quebrada  of  Guallabamba,  4  hours  50  min.  ;  descent  to 
the  bottom  of  the  ravine  (cutting  the  zigzags)  1  h.  35  min.,  those  following 
the  path  took  2  hs.  30  min.  ;  bridge  to  the  village  of  Guallabamba,  70  minutes. 
Guallabamba  to  Cousobamba,  3  hs.  20  min.  ;  thence  to  Guachala,  5  hours. 
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to  cock-fighting,  which  in  this  region  is  considered  the  most 
rational  and  delightful  of  all  sports.  He  expressed  incredulity 
when  told  that  in  England  it  was  only  enjoyed  by  the  lower 
orders,  though  he  would  have  readily  believed  that  the  Lord 
Chancellor  comes  down  every  morning  to  the  Law  Courts  with 
a  fighting-cock  under  each  arm.  "You  surprise  me,"  said  the 
Jefo- politico,  "for  all  the  best  cocks  come  from  England." 

Three  weeks  later  I  passed  two  nights  at  this  village,  and 
found  that  to  each  pillar  in  the  courtyard  of  my  host's  house 
a  fighting -cock  was  tied.  His  champions  passed  their  spare 
moments  in  attempts  to  carry  on  a  desultory  warfare;  and, 
when  night  came,  chased  sleep  away  by  screams  of  defiance.  I 
growled  to  the  schoolmaster  that  they  disturbed  the  sacredness 
of  midnight.  "Oh,"  said  he,  "they  always  crow  at  the  even 
houra";  and  it  was  the  fact  that  they  raised  their  voices  at 
twelve,  two,  and  four,  and  let  one,  three,  and  five  slip  by  un- 
noticed ! 

The  Jefo -politico,  Sefior  Antonio  Jarrin  de  Espinosa,  was 
the  owner  of  Cayambe  mountain,  of  five  thousand  head  of  cattle, 
and  a  man  of  large  possessions ;  and  when  he  invited  us  to  quit 
comfortable  quarters  at  Guachala,  and  to  sleep  at  his  Hacienda 
Chuarpongo,  I  anticipated  we  were  going  to  enjoy  a  rather  good 
time,  in  a  country  house,  suitable  for  a  person  of  his  distinction. 
Chuarpongo  was  on  the  outskirts  of  Cayambe,  and  looked  down 
upon  the  Equatorial  village.  The  building  was  composed  of  little 
more  than  one  room,  which  was  filled  with  raw  potatoes — if  they 
had  been  cooked  it  would  have  been  all  right.  Mashed  potatoes 
would  make  a  nice  bed,  being  of  a  plastic  and  accommodating 
nature;  but  these  raw  potatoes  of  Chuarpongo  were  uncompro- 
mising, and  left  a  strong  impression  on  both  mind  and  body. 

I  think  it  must  be  assumed,  from  the  exceptional  courtesy 
he  shewed,  Sefior  Espinosa  was  unaware  that  we  had  to  repose 
upon  beds  of  raw  potatoes.  The  guide  he  provided  was  himself. 
He  arrived  at  4  a.m.,  on  the  31st  of  March,  at  Chuarpongo,  with 
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two  of  his  major-domos  (and  a  third  one  from  a  neighhouring 
estate),  accompanied  bj  five  fine  deerhounds;  and  led  us  in 
the  darkness  a  long  way  east -south -east,  before  beginning  to 
approach  the  summit  of  our  mountain.^  At  about  8  a.m.,  at  a 
bend  of  'the  Monk's  Valley/  they  stopped  to  enquire  where  I 
wished  to  arrive,  and  upon  indicating  a  rocky  point,  at  the  edge 
of  the  glaciers  underneath  the  summit,  they  proceeded  up  the 
ridge  dividing  the  Monk's  Valley  from  another  on  its  south-east.^ 
At  10.15,  on  coming  to  the  point  where  the  heads  of  these 
two  valleys  met,  we  halted  for  a  meal,  with  the  sun  shining 
brilliantly. 

While  resting  on  the  grass,  a  great  shadow  suddenly  appeared 
in  our  midst,  and  made  us  all  alive.  A  Condor  had  dropped 
down,  and  was  hovering  with  outstretched  wings  about  five -and - 
twenty  yards  above.  The  deerhounds  ran  in,  cowering  with 
terror,  and  casting  furtive  glances  at  the  huge  bird,  whilst 
pressing  against  us,  trembling  with  fear.  It  was  remarkable  to 
see  the  fright  that  possessed  these  big  dogs,  when  they  were  in 
perfect  security  amongst  our  large  party.  Shouts  drove  the 
assailant  away,  and  presently  we  proceeded.® 

The  course  now  led  up  very  steep  ground,  that  formed  a 
step  to  another  valley  above,  and  the  passage  of  this  part 
occupied  some  length  of  time,  as  the  animals  had  to  be  unloaded. 
When  all  were  got  to  the  top,  Jean-Antoine  was  missing,*  nor 

1  Our  courses  during  the  remainder  of  this  Chapter  and  for  Chapter  XIII.  can 
be  followed  on  the  inset  map  of  part  of  Cayambe  that  is  given  at  the  top  of  the 
large,  general  route  map. 

*  On  this  part  of  the  way  we  passed  several  Falcons.  One,  sitting  on  a  rock 
about  fifty  feet  off,  would  not  fly  away  when  shouted  to. 

'  This  bird  had  been  seen  hovering  about  for  some  time.  It  seemed  to  drop 
down  upon  us,  and  for  an  instant  came  within  twenty  yards. 

The  largest  Ecuadorian  Condor  of  which  I  have  heard  is  said  to  have  measured 
10  feet  6  in.  from  tip  to  tip  of  the  wings.  Most  of  those  we  saw  on  Antisana 
and  elsewhere  would  not  I  think  have  measured  so  much  as  nine  feet. 

*  1  had  despatched  him  in  advance  (so  that  the  barometer  should  not  be  im- 
perilled by  the  floundering  of  the  animals)  with  instructions  to  wait  for  us  above. 
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could  any  one  tell  where  he  was.  Halting  the  others,  and 
handing  all  the  things  I  usually  carried  over  to  Ijouis  in  order 
to  move  quickly,  I  scrambled  a  couple  of  hundred  feet  up  tlie 
ridge  on  the  northern  side  of  the  valley,  and  descried  the  Chief 
of  the  Staff  about  half-a-mile  ahead,  picking  his  way  through 
some  swampy  ground. 

Just  then  a  deer  galloped  down  the  clitt';  the  liounds  went 
off  in  hot  pursuit,  and  holding  us  entranced  by  their  splendid 
bounds  down  break-neck  rocks  gave  the  errant  man  a  still  longer 
start.  Wlien  they  came  back,  discomfited  and  panting,  we  went 
on,  and  for  a  time  lield  parallel  courses — the  others  down  below 
on  the  flat  floor  of  the  valley,  and  I  on  tlie  top  of  the  ridge, 
so  close  that  we  could  keep  up  conversation.  Presently  they 
got  out  of  sight  and  hearing.  I  continued,  however,  to  progress 
along  the  arSte,  intending  to  rejoin  them  when  the  cliffs  l)etween 
us  became  less  precipitous. 

At  mid -day  clouds  formed  about  our  neighbourhood.  I  had 
arrived  close  above  the  spot  where  we  were  to  have  encamped, 
but  could  not  see  twenty  yards,  or  get  a  response  to  ctmtinual 
whistling  and  shouting.  About  this  time  I  was  joined  by  one 
of  the  hounds,  who  seemed  to  share  my  i)erplexity,  and  ran 
about  in  all  directions,  stopping  to  listen.  I  then  bore  round 
to  the  south,  and  finding  no  track  concluded  that  the  others 
must  have  passed  over  rock,  and  left  no  trace;  so  proceeded 
higher  up,  and  doubled  back,  purposely  selecting  such  ground 
as  would  allow  a  good  track  to  l)e  made  on  it.  I'resently  we 
came  to  some  bits  of  climbing  which  were  too  steep  for  the 
dog,  and,  whilst  rendering  him  assistance,  a  few  specks  of  snow 
commenced  to  fall.  They  quickly  changed  to  flakes;  in  a  few 
minutes  there  was  a  blinding  snow-storm,  and  the  track  was  com- 
pletely obliterated.  I  continued  to  search  for  two  hours  more, 
and  then  considered  it  was  time  to  attend  to  my  own  safety. 

We  were  nearly  16,000  feet  high ;  without  compass  or  instru- 
ments, food,  protection  or  the  means  of  making  a  fire,  for  Louis 

2g 
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had  taken  everything.  We  went  down,  regardless  of  direction, 
solely  occupied  with  the  view  of  getting  to  a  lower  level.  Any 
valley  on  this  side  of  the  mountain,  if  followed  to  its  extremity, 
would  bring  one  on  to  the  plain  of  Cayambe.  At  about  4  p.m., 
getting  out  of  cloud-land,  we  came  upon  the  head  of  an  unknown 
valley,  which  was  joined  some  distance  off*  by  another,  each  with 
its  own  little  torrent.  There  was  a  slope  of  sand,  perhaps  eight 
hundred  feet  high,  between  us  and  the  nearest  stream,  and 
leaving  a  track  on  it  that  could  be  seen  a  mile  away  I  marched 
across  to  the  right  bank  of  the  valley,  but  had  to  come  back 
again,  as  my  four-footed  friend  stopped  howling  on  the  bank, 
refusing  to  take  to  the  water.  I  carried  the  big  baby  across 
in  my  arms.  The  streams  were  unfordable  when  united,  and 
presently  fell  into  a  wall -sided  ravine  with  impassable  cliffs  on 
the  left  bank.  The  opposite  slopes,  being  fissured  by  earthquake- 
cracks,  were  nearly  as  impracticable;  and  we  were  forced  to 
keep  to  the  bottom,  in  morass,  covered  with  reeds;  and  for  two 
hours  more  I  waded  through  slime,  clutching  the  stems,  not 
daring  to  leave  go,  lest  I  should  be  swallowed  up. 

It  was  nearly  dark  when  we  escaped  from  tliis  horrible  bog, 
and  came  upon  steeply  descending  ground;  where  I  descried  a 
little  thicket,  the  first  semblance  of  shelter  that  had  been  seen. 
Preoccupied  in  finding  a  refuge  of  any  sort,  I  did  not  at  first 
notice  that  we  had  hit  upon  a  lair,  or  sleeping -place,  of  some 
of  the  cattle  who  from  time  to  time  escape  to  the  mountains 
from  the  tyranny  of  man.  We  had  been  warned  to  avoid  them, 
as  they  pay  no  regjird  to  any  one,  and  become  savage  and 
dangerous  wild -beasts,  with  marvellous  agility.  The  idea  that 
several  might  bounce  in,  inclined  to  resent  this  unauthorized 
occupation  of  their  brush -wood  bed,  gave  something  to  think 
about  through  the  eleven  hours  of  darkness. 

We  left  the  lair  at  earliest  dawn,  and,  after  descending  an 
abrupt  step,  found  that  the  lower  part  of  the  valley  was  densely 
wooded.     I  spied  the  remains  of  a  track,  a  very  old  one,  evidently 
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unused  for  a  long  time,  overgrown  and  obliterated  in  many 
places,  or  closed  by  interlaced  branches.  The  dog  crept  under- 
neath without  much  trouble,  and  found  the  way  instinctively; 
whilst  I  was  driven  to  make  long  detours,  and  several  times 
should  have  lost  myself  had  not  the  sagacious  animal  stood  on 
the  track  and  waited,  or  come  and  led  me  back.  Much  sooner 
than  I  anticipated,  sky  became  visible  through  openings  in  the 
branches,  and  about  7.30  a.m.  we  suddenly  emerged  on  to  the 
open;  and  at  the  foot  of  a  grassy  hill  saw  a  little  Indian  hut, 
emitting  blue  smoke,  curling  upwards  in  front  of  the  plain,  with 
a  man  and  woman  outside  busy  at  their  morning  work.  I  smelt 
breakfast,  and  pounced  down  on  them  like  a  hawk.  "Have 
you  locro  ? "  "  Yes,  Senor."  "  Give  me  some  locro  "  (said  very 
peremptorily).  "That  I  will,  Senor"  (said  heartily),  and  he 
brought  out  a  basonful  at  once,  with  another  for  the  dog,  and 
we  all  sat  outside  in  the  sunshine  eating  potato -soup  together. 
They  were  an  old,  homely  couple,  unencumbered  either  by  bash- 
fulness  or  ser\'ility.  He  pressed  us  to  tiike  more,  and  came  down 
the  rivers  side  until  the  outlying  houses  of  the  village  were 
seen,  and  then  with  a  polite  salutation  was  al)out  to  tiike  leave ; 
but  I  detained  him,  and,  pouring  my  loose  money  into  his  hand, 
left  him  in  stupefied  adomtion,  uncertain  whether  he  had  seen 
a  vision  or  entertained  a  gringo. 

When  I  reappeared  soon  after  9  a.m.  on  the  1st  of  April  at 
the  house  of  the  Jefo- politico,  a  messenger  was  despatched  to 
advise  the  others;  and  Senor  Espinosa,  Jean-Antoine,  and  Verity 
arrived  in  the  course  of  the  afternoon,  with  congratulations  upon 
my  safe  return  from  this  circular  tour.  The  day  was  too  far 
advanced  to  make  another  start  for  the  camp.  Having  time 
on  our  hands,  we  wandered  about  tlie  village,  and  fonned  tlie 
acquaintance  of  priest  and  schoolmaster;  and  discovered  that 
one  could  buy  two -pennyworth  of  bread  at  a  time,  and  no  more. 
If  you  want  a  larger  quantity,  you  may  buy  another  medioworth, 
and  so  on,  but  on  no  account  will  a  shilling  s  worth  be  sold  at 
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once.  Later  oil,  attraL'tetl  by  the  sound  of  music,  we  came  uiHin 
a  luiiistrel,  with  upcast  eyes,  appealing  to  his  star.  Then  there 
was  a  Hash,  and  a  quickly  following  splash,  for  she  suddenly 
appeared  on  the  lialcony,  to 
(lamp  Ilia  anlour,  according  to 
the  manner  of  the  countrj-; 
and  made  us  go  liack,  wonder- 
ing at  tlie  ways  of  women, — 
resolved  never  to  play  a  guitar 
under  a  first-floor  at  fayanil*. 

Our  monutain  looked  im- 
menBe  from  the  village,  and 
we  saw  on  the  2nd  of  April 
that,  like  Antisana,  its  upper 
3-4000  feet  was  almost  com- 
pletely buried  under  snow  and 
glacier.  On  the  west,  its  slopes 
die  out  verj'  gradually  on  tJie 
Plain  of  CayamlK",'  and  upi>n 
this  side  they  do  not  liecome 
steep  until  one  gets  higher 
than  13,000  feet.  On  the 
south  the  angles  are  more 
abrupt,  and  upon  its  eastern 
side  ibo  monntiiiii  is  precipi- 
tous. It  was  formeily  sup- 
[)osed  to  be  the  oidy  great 
mountain,  anywhei-e  in  the 
world,  immediately  upon  the 

E<]uator,  and  it  luis  become   improbable  that  a  loftier  one  will 

ever  be  iliscovei-ed  e.xactly  on  the  Line. 

'  Tlie   Plain   of  Cnynnilie  is   bniiiidetl  hy  Cajamhf,  Imbaliuro,  and   Mojsnila. 

Ila  drainage  falU  into  tlic  Ria  <h  Guallabtiniba,  and  liy  the  Esmeraldaa  into  Ilie 


■HEY  PROWLEO   (HOINO  US  U  NICHT,  JNO  LEFT   THEIR  fOOT-PRINTS  IN  THE  SHOW." 
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Leaving  Verity  behind  to  continue  buying  two-pennyworths  of 
bread  until  he  had  accumulated  a  sackful,  I  went  up  to  the 
camp,  and  was  received  with  open  arms,  as  one  risen  fix)m  the 
dead.  The  ten  men  searched  until  they  found  my  track,  and 
divining  my  intentions  had  given  me  up  for  lost.  They  passed 
the  night  of  the  31st  of  March  in  lamentations,  for  the  White 
Valley  down  which  I  had  made  my  way,  Senor  Espinosa  told 
them,  was  pathless,  inaccessible,  and  full  of  wild  beasts.  He 
said  it  was  useless  to  attempt  to  follow,  and  the  thing  to  do 
was  to  return  to  the  village,  to  organize  a  search  for  my  bones. 
Pumas,  indeed,  were  rather  numerous  in  this  neighbourhood.  A 
young  horse  belonging  to  Senor  Espinosa  had  just  been  killed  by 
one,  and  an  Indian  we  passed  reported  that  he  had  noticed  another 
roving  about.  Yet  we  never  saw  any,  although  they  prowled 
around  us  at  night,  and  left  their  footprints  in  the  snow. 

The  camp  (14,762  feet)  was  established  at  the  eastern  end 
of  an  upper  prolongation  of  the  Monk's  Valley,  and  was  com- 
manded on  the  north  by  the  precipitous  cliffs  along  which  I 
had  gone.  On  the  east  (that  is  to  say,  at  the  head  of  the 
valley)  there  was  a  ridge  descending  a  little  to  the  west  of  south 
from  a  secondary  peak  of  Cayambe,  and  on  the  eastern  side  of 
this  there  was  a  large  glacier — invisible  alike  from  our  camp 
and  from  the  village — which  my  people  had  discovered  during  my 
absence.  This  glacier  was  one  of  the  finest  we  found  in  Ecuador, 
having  its  birth  in  the  snows  at  the  upper  part  of  the  mountain, 
and  a  length  of  several  miles  after  it  streamed  away  from  the 
central  reservoir.  The  part  nearest  to  the  camp  descended  steeply, 
in  what  is  termed  an  ice- fall.  There  were  no  moraines  nor  even 
stray  rocks  upon  it,  though  there  were  two  small,  lateral  moraines 
upon  its  western  side,  which  shewed  that  rocks  had  risen  above 
the  ice  in  former  times,  and  that  the  glacier  had  been  larger. 

Our  course  led  alongside  and  partly  over  these  moraines  to 
the  top  of  the  secondary  peak  of  which  I  have  already  spoken, 
that  juts   out   from   Cayambe   like   the  Aiguille  du  Gouter  on 
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Mont  Blanc,  and  affords  a  perfect  stand -point  for  studying  the 
western  side  of  the  mountain.  Its  position  is  sufficiently  indi- 
cated by  saying  that  it  is  at  the  head  of  the  Monk's  Valley  and 
the  White  Valley;  and  it  cannot  be  mistaken  if  it  is  added 
that  it  lies  south-west  of  the  highest  point  of  Cayambe,  and  is 
elevated  16,164  feet  above  the  sea.^ 

The  extreme  top  of  this  peak  was  flat,  and  the  lava  in  siiu 
was  strewn  with  small  pieces  of  pumice  and  a  number  of 
varieties  of  other  lavas  ^  (all,  however,  having  a  strong  family 
resemblance  to  each  other)  which  doubtless  were  morainic  matter, 
and  had  been  deposited  there  when  the  contiguous  glacier  rose 
to  a  higher  level.  Growing  amongst  them,  there  was  a  quantity 
of  Andrema  striata,  Mitt.,  a  moss  of  imattractive  character, 
which  seemed  to  thrive  in  most  exposed  positions,  and  grew 
both  on  naked  lavas,  amongst  snow,  or  in  damp  volcanic  ash.^ 

^  On  April  3,  at  11  a.m.,  the  mercurial  barometer  No.  658  (reduced  to  32** 
Faht.)  read  16*924  inches,  air  temperature  55*"  Faht.  The  11  a.m.  reading  at 
Guayaquil,  reduced  to  82**  Faht.,  was  29 '915  inches,  air  temp.  79**  Faht. 

^  **The  rocks  of  Cayambe  are  very  uniform  in  character,  and  of  the  same 
general  type  as  those  of  Chimborazo,  Antisana  (in  part),  and  Pichincha  (in  }>art). 
They  are  andesites,  but  as  they  contain  hornblende  and  augite,  as  well  as  mica,  it 
is  difficult  to  give  tliem  a  distinctive  name.  .  .  Perhaps  it  is  more  appropriate  to 
classify  these  rocks  with  the  augite -andesites,  using  the  word  hornblendic  as  a 
qualifying  epithet,  except  in  the  case  of  the  second  specimen  described,  which  might 
perhaps  be  termed  a  mica-andesite."— iVor.  Royal  Soc.^  June  19,  1884. 

'It  had  been  already  collected  around  the  Second  Camp  on  Chimborazo,  upon 
the  summit  of  Corazon,  and  had  been  seen  in  the  neighbourhood  of  the  snow -line 
generally. 

In  the  Journal  of  the  Royal  Geographical  Society  for  1861,  at  pp.  184-190,  there 
is  an  account  of  a  journey  made  by  the  late  Dr.  William  Jameson,  of  Quito,  to 
Cayambe  in  1859.  He  visited  the  lower  slopes  of  the  northern  side  of  the  mountain. 
Botany  was  his  princi^ial  object,  and  a  list  is  given  of  seventy -eight  species  of 
plants  that  he  collected  between  the  heiglit  of  10,000  feet  and  the  neighbourhood 
of  the  snow- line.  In  consequence  of  Dr.  Jameson's  labours,  I  did  not  devote  any 
time  to  the  flora  of  Cayambe. 

The  altitudes  given  in  this  paper  are  generally  too  high.  For  Cayambe  village 
he  quotes  9724  feet.  According  to  my  observations  it  is  9823  feet  above  the  sea. 
Messrs.  Reiss  k  Stiibel  say  9357  feet. 
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I  called  this  peak  the  Pointe  Jarrin,  and  the  glacier  the  Espinosa 
Glacier,  after  their  proprietor. 

Cayambe  cuhninates  in  three  domes  or  bosses,  all  completely 
enveloped  by  snow -covered  glacier.  The  only  visible  rock  high 
lip  on  the  western  side  is  a  small  cliff,  about  800  feet  below 
the  northern  of  these  three  summits,  which  is  capped  by  a 
vertical  section  of  ice,  similar  to  that  shewn  in  the  plate  facing 
p.  76.  From  examination  of  this  mountain  at  great  distances, 
it  was  known  that  the  central  boss  was  the  highest.  It  bore 
north-east  from  the  Pointe  Jarrin,  and  appeared  to  be  more  or 
less  accessible,  though  decorated  at  its  crest  with  overhanging 
cornices  and  surrounded  by  large  crevasses.  The  course  agreed 
upon  was  20"*  East  of  North  for  the  first  part  of  the  way  over 
the  lower  glacier;  with  the  intention  of  bearing  round  to  the 
south,  and  steering  directly  for  the  summit,  after  having  got 
clear  of  the  fissures  at  the  head  of  the  ice-falL  To  save  time 
on  the  following  day,  I  caused  steps  to  be  cut  up  the  rounded 
slopes  of  the  glacier  where  they  pressed  against  the  Pointe 
Jarrin,  and  in  the  course  of  the  afternoon  advanced  food  and 
instruments  to  the  edge  of  the  ice. 

On  the  4th  of  April  we  left  the  tent  at  4.40  a.m.,  and 
walked  by  lantern -light  as  far  as  the  top  of  the  Pointe  Jarrin. 
The  morning  was  fine  and  clear,  and  the  view  at  this  time 
embraced  almost  all  of  the  mountains  which  have  hitherto  been 
enumerated.^     After   traversing   some   flat  and  easy  glacier,  we 

^  On  the  6th  of  April  I  again  ascended  the  Pointe  Jarrin,  and  was  more  fortunate 
than  usual  in  getting  angles  for  position.  I  observed  the  bearings  on  this  occasion 
of  Mojanda,  Imbabura,  Cotocachi,  Pichincha,  Atacatzo,  Corazon,  Illiniza,  Cotopaxi, 
and  Antisana.  Rumifialiui,  Pasochoa,  and  Siucholagua  were  clouded,  and  Cayannbe 
shut  out  the  whole  of  the  view  to  the  east.  The  two  peaks  of  Illiniza,  72  to  73 
miles  away,  could  be  readily  distinguished,  and  at  this  distance  were  0""  45'  apart. 
Antisana  (more  than  40  miles  away)  looked  huge,  and  we  again  saw  the  large^ 
snowy  shoulder  on  its  north  -  east.  Below  this,  there  was  a  wonderfully  level  ridge 
running  out  in  the  same  direction,  perhaps  four  or  five  miles  farther.  After  that, 
the  slopes  appeared  to  descend  towards  the  east  with  great  rapidity. 
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became  involved  in  a  complicated  maze  of  snow-covei'ed  crevasses 
at  the  head  of  the  ice -fall  of  the  Espinosa  Glacier,  which  had 
to  be  threaded  cautiously.  This  was  followed  by  moderately- 
inclined  slopes,  and  we  then  entered  upon  a  large  plain  that 
took  three-quarters  of  an  hour  of  steady  going  to  cross.  This 
we  called  the  Grand  Plateau.  Afterwards  the  slopes  became 
steeper,  with  occasional  large  open  crevasses  and  numerous  con- 
cealed ones,  and  were  rapid  near  the  top,  which  was  gained  soon 
after  10  o'clock  in  the  morning. 

Early  in  the  day  mists  began  to  form  and  gather  beneath 
us,  and  we  pushed  on  to  endeavour  to  have  a  view  from  the 
summit.  At  9.30  a.m.,  when  quite  a  short  distance  below  the 
highest  point,  we  were  well  seen  by  a  crowd  assembled  on  the 
Plaza  of  the  village;  but  in  a  few  minutes  more  the  clouds 
caught  us  up,  and  we  did  not  get  out  of  them  until  the  close  of 
the  day. 

The  true  simimit  of  Cayambe  is  a  ridge,  running  north  and 
south,  entirely  covered  by  glacier.  Its  height  (deduced  from  the 
mean  of  two  readings  of  the  mercurial  barometer  at  10.45  and 
11  a.m.)  is  19,186  feet,  and  this  mountain  is  therefore  the  fourth 
in  rank  of  the  Great  Andes  of  the  Equator.^  Of  the  other  two 
sunmiits  the  northern  one  is  the  higher,  and  it  is  well-nigh 
inaccessible,  being  almost  surrounded  by  gigantic  crevasses,  and 
surmounted  by  tufted  cornices.  The  central  or  true  summit  pre- 
sented fewer  difficulties,  though  it  was  not  altogether  easy  of 
access.  It  was  a  stroke  of  good  fortune  to  find  a  snow -bridge 
across  the  highest  crevasse,  just  under  the  place  where  there  was 
a  break  in  the  coronal  cornice. 

Glacier  departs  in  all  directions  from  the  summit  of  Cayambe 

^  The  mean  of  these  two  readings  (reduced  to  82®  Faht.)  was  14*983  inches. 
The  11  a.m.  reading  at  Guayaquil  (red.  to  32°  F.)  was  29 '91 5  inches,  air  tempera- 
ture 79°  Faht.  At  some  future  date  it  may  perhaps  appear  that  Cayambe  is 
third,  and  that  Antisana  is  the  fourth  in  rank.  There  is,  I  imagine,  a  very  sh'ght 
difference  in  the  elevation  of  these  two  mountains. 


ON  THE  SUMMIT  OF  CAYAMBE. 


ill  a  luaiiiier  that  is  Belduiu  seen 
uii  iiiuuiituiii-topH.  i-'roiu  tlie  huge  schmntla  tliat  suiTouiuled 
the  three  boaues  of  the  summit-riiige,  on  all  sides,  I  tliiiik  that 
there  are  at  no  great  depth  beneath  the  surface  seveml  pinnacles 
like  those  which  fonu  the  sununits  of  Sincholagua  and  Tlliniza. 
By  persons  who  are  faniiliai'  with  glacier-clad  eminences  it  will 
be  apprehended  without  saying  that  a  slight  diminution  in  the 
thickness  of  the  superincumbent  ice  may  cause  the  apex  of  this 
mountain  to  become  inaccessible. 

]>uring  the  83  minutes  we  remained  un  the  summit,  tem- 
perature fluctuated  between  32" -41"  Faht.  On  arrival,  the 
wind  was  light,  without  any  very  pronounced  direction.  It 
strengthened  as  day  advanced,  and  soon  after  11  a.m.  blew  in 
squalls  from  the  east,  and  we  retired.  The  upper  part  of  tliis 
mountain  was  a  regular  battlefield  for  the  winds.  On  several 
occasions  in  the  succeeding  fortnight,  when  encamped  southwards, 
we  saw  their  stniggles  for  victory.  If  the  east  wind  conquered, 
the  whole  mountain  became  invisible;  but  if,  as  happened  some- 
2h 
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times,  a  north-west  wind  prevailed,  then  the  western  side,  and 
even  the  rest,  was  seen.^ 

It  being  still  early  in  the  day,  we  diverged  to  the  north 
to  get  some  samples  of  the  highest  rocks  ;2  and  then  followed 
our  track  literally,  as  the  mists  were  dense, — proceeding  verj' 
cautiously, '  sounding '  ^  at  almost  every  step  in  consequence  of  the 
increased  softness  of  the  snow,  and  grovelling  on  hands  and  knees 
across  the  rotten  bridges.     We  returned  to  camp  at  3.40  p.nL 

So  far  as  I  am  aware,  no  attempt  has  hitherto  been  made 
to  bring  together  rates  of  speed  wliich  have  been  attained  upon 
mountains.  Probably,  they  are  not  often  well  ascertained;  for 
persons  engaged  in  mountain  -  travel,  or  in  mountaineering, 
generally  have  their  attention  too  much  absorbed  by  ineWtable 
details,  or  by  the  novelty  of  their  surroundings,  to  observe  and 
note  with  precision  the  times  occupied,  and  the  duration  of  halts. 
It  was  necessary  to  obsen^e  the  rates  we  attained  in  order  to 
fonn  an  opinion  as  to  the  effects  of  low  pressures  on  the  bodily 
powers ;  and,  whenever  it  was  practicable,  our  times  were  noted.* 

Upon  Cayambe  we  attained  our  fastest  ascetiding  I'ate.  We 
left  camp  (14,762  feet)  at  4.40  a.m.,  and  arrived  on  the  summit 
(19,186)  at  10.12  a.m. ;  the  only  positive  halt  being  one  of 
ten  or  twelve  minutes  at  the  top  of  the  Pointe  Jarrin,  to  put 
on  rope  and  gaiters.     In  320  minutes  of  actual  going  we  rose 

^  The  east  wind  was  damp,  and  comparatively  warm.  There  was  a  notable 
difference  in  the  height  of  the  snow -line  on  different  sides  of  the  mountain.  On 
the  west,  there  was  no  permanent  snow  so  low  as  16,000  feet  above  the  level  of 
the  sea. 

^  The  rock  (lava)  of  this  cliff  closely  resembled  that  which  had  been  taken 
lower  down,  and  Prof.  Bonney  informs  me  that  microscopic  examination  shews 
that  the  differences  are  only  varietal.  "Hornblende,  iron -mica,  and  augite  are 
present,  the  last  being  the  less  conspicuous  constituent." 

'  Those  who  are  unacquainted  with  the  technicalities  of  mountaineering  are 
referred  to  Scrambles  amongst  the  Alps,  p.  375,  where  a  figure  is  shewn  in  the  act 
of  'sounding.' 

*  Several  of  our  rates,  which  were  well  ascertained,  are  brought  together  in  a 
tabular  form  in  Chapter  XIX. 
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4424  feet,  or  13*85  feet  per  minute  (=  831  feet  per  hour).^ 
Some  may  say  this  is  not  a  fast  rate;  or  others  may  entertain 
a  contrary  opinion,  and  argue  that  the  ascent  must  have  been 
very  easy  to  have  permitted  us  to  travel  so  quickly.  It  was  no 
part  of  my  aim  to  make  or  to  break  '  records  * ;  and,  personally, 
I  have  no  objection  to  the  adoption  of  either  of  these  opinions. 
Whether  fast  or  slow,  I  remarked  that  both  of  the  Carrels 
commenced  to  give  indications  of  fatigue  when  we  were  about 
18,000  feet  high.  Jean-Antoine  was  a  man  who  always  wished 
to  be  in  front,  and  if  he  yielded  up  the  lead  voluntarily  it  was 
a  sure  sign  that  he  was  tired.  In  ascending  the  last  twelve 
hundred  feet,  although  the  axes  were  little  used  and  we  seldom 
sank  more  than  a  foot  in  the  snow,  the  men  changed  places, 
and  took  the  lead  alternately,  perhaps  a  dozen  times.  Louis 
had  no  desire  to  retain  it, — indeed,  I  think  it  may  be  said  that 
neither  of  them  could  have  held  it  for  any  length  of  time. 
Although  these  changes  scarcely  occupied  a  minute  apiece,  I 
found  the  little  stoppages  very  convenient.  Instead  of  hindering, 
they  probably  assisted  progress;  and  it  should  be  added,  to  the 
credit  of  the  cousins,  that  this  ascent  was  made  without  a  fault. 
There  was  no  retracing  of  steps,  and  doing  work  twice  over. 
Due  to  this,  our  ascending  rate,  on  that  day,  was  better  than 
the  average. 

We  had  now  paid  some  attention  to  the  first,  second,  third 
and  fourth  of  the  Great  Andes  of  the  Equator.  There  was  no 
likelihood  of  finding  their  supremacy  disputed ;  for  my  prede- 
cessors agreed  that  these  mountains  towered  head  and  shouldei-s 
above  all  the  rest,  and  they  were  in  general  agreement  as  to  the 
order  in  which  the  others  followed.  According  to  La  Condamine, 
and  Reiss  and  Stiibel,  Altar,  Sangai  and  Illiniza  were  next  in 
rank. 

^  The  descending  rate  is  not  known,  on  account  of  the  detour.  We  left  the 
summit  at  11.35  a.m. ;  arrived  on  Pointe  Jarrin  at  2.40  p.m. ;  stopped  thirty 
minutes,  and  then  went  down  in  another  half- hour  to  the  camp. 
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Ill  the  Geografia  de  la  Republica  del  Ecuador  of  Dr.  M.  Villa- 
vicencio  I  had,  however,  lighted  upon  a  reference  to  a  mountaiu 
called  Sara-urcu,  which  is  not,  I  believe,  mentioned  either  by 
La  Condaraine,  Hiunboldt  or  Boussingault.  Its  height,  according 
to  Villavicencio,  was  17,276  feet  (6210  varas).  As  this  closely 
approximated  to  the  elevation  assigned  to  Altar,  Sangai  and 
Illiniza,  it  seemed  not  impossible  that  the  mountain  might  prove 
to  be  the  fifth  in  rank;  and  before  quitting  the  neighbourhood 
I  proposed  to  hunt  it  down,  being  the  more  moved  to  do  so 
because  it  was  said  to  be  situated  well  to  the  e^st,  and  might 
afford  another  chance  of  having  a  glimpse  of  the  great,  unknown 
Amazonian  basin. 

At  Quito  I  was  unable  to  procure  any  information  as  to  the 
location  of  Sara-urcu.  Few  persons  were  acquainted  with  the 
name;  but  when  Sefior  Espinosa  heard  me  mention  it  he  said 
that  the  mountain  (and  all  the  country  to  the  east)  belonged  to 
him,  and  that  he  would  indicate  its  direction.  When  we  first 
started  for  Cayamte,  Sefior  Espinosa  did  point  out  a  v^ue 
something  in  the  clouds  which  he  said  was  Sara-urcu.  We  did 
not  actually  see  the  mountain  untU  the  4th  of  April,  and  then 
it  appeared  only  for  a  few  seconds,  just  long  enough  to  obtain 
an  idea  of  its  position.  In  those  few  seconds  we  saw  that  we 
should  in  all  probability  be  able  to  ascend  it,  if  its  base  could 
be  reached. 

Before  leaving  Cayambe,  I  sent  Jean-Aiitoine  with  David  in 
advance,  to  see  if  they  could  light  upon  another  camping -place 
in  the  right  direction;  retaining  Louis  and  Verity  to  assist  in 
collecting.  In  the  neighbourhood  of  the  camp  (that  is  to  say, 
either  a  little  above  or  l)elow  15,000  feet  above  the  level  of  the 
sea)   we    found    the    nine    beetles    that    are    mentioned    below,^ 

*  *CoIpo(les piistulosuSf  Bates  {Snpp.  App.^  p.  14) ;  *C.  rotundiceps.  Bates  (p.  15); 
*C.  fusipalpis^  Bates  (p.  17) ;  C.  sUiio,  Bates  (p.  20,  with  Figure) ;  ^Treehus  sp. ; 
Bemhidium  fulvocinctum.  Bates  (p.  22) ;  Naupadus  parvicollis,  OlliflF  (p.  67) ; 
*Listrodtr€s  inconspicutcSf  Olliflf  (p.  69) ;  and  *Erirrhinus  glaher,  Olliff  (p.  76). 
Those  marked  by  asterisks  were  found  only  on  Cayambe. 
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including  thi-ee  species  of  Colpodes  which  were  obtained  only  oX 
this  locality.  We  had  already  obtained  members  of  this  genus 
at  gi-eat  heights  on  several  other  mountains,  and  on  Pichincha 
had  l)een  stnick  by  the  fact  that  they  existed  in  coneidemble 
numbers  amongst  frozen  soil.  The  two  wliich  have  been  named 
by  Mr,  Bates  C.  me^acephtdiis  and  C.  JHchincJid^  came  from 
Gni^^ia-Pichincha,  the  fonner  from  the  sumniit-ridge  (at  15,600 
feet),  and  the  latter  from  ttie  second  camp  (14,992  feet).  In 
each  case  they  were  discovered  wliilst  breaking  out  rock  speci- 
mens, and  were  found  in  colonies,  thriving  amongst  stones  which 
were  cemented  together  with  ice.  Some  species  of  Colpodes  come 
from  more  genial  zones,  but  the  lai^er  part  of  those  we  obtained 
enjoyed  life  niider  very  frigid  conditions.  Tlie  minima  of  the 
fonr  nights  Ap.  2-Ap.  5  inclusive,  weie  27°,  '^V,  24'''5,  and  24" 
Faht.  respectively,  degrees  of  cold  suiticieut  to  hard  freeze  the 
surface  of  the  soil ;  which,  further,  was  usually  covere<i  with  snow 
in  the  moniirifj. 

The  scouts  retnrned,  bringing  a  good  report;  declaring  tliat 
they  had  found  a  regular  palace — an  old  Indian  dwelling,  planted 
all  round  with  shrubs  —  which  would  i>ennit  the  tents  to  be 
dispensed  with ;  and  we  broke  »ip  camp  on  tlie  6th,  to  go  to 
this  wonderful  place,  expecting  they  had  either  di-opped  upon 
an  edifice  fif  prehistoric  age,  or  on  some  nilic  of  the  dusky  Incas. 

4     1 


CHAPTER    XIII. 

THE   FIRST   ASCENT  OF   SARA-UKCU. 

Upon  leaving  Cayambe  on  the  6th  of  April,  we  came  down  three 
thousand  feet  hy  a  buttress  or  ridge  running  out  towards  tlip 
south-south-west,  and  then  turned  to  the  east;  camping  that 
night  in  the  '  palace  surrounded  by  shrubs '  —  the  structure 
repi-esented  at  the  head  of  this  chapter — which  was  called  1a 
Dormida  (the  sleeping -place)  de  Mayorazzo  {11,805  feet),  a  good 
thing  of  its  kind,  though  not  ^crj'  palatial ;  and  at  this  lower 
level  we  got  again  into  a  warmer  climate.  In  the  daytime 
temperature  was  higher  than  50°  Faht.,  and  the  lowest  minimum 
was  well  above  freezing-point  (:18°'5). 

La  Dormida  was  a  hut  occasionally  used  by  herdsmen  when 
.'tearching  for  strayed  cattle,  and  was  situated  in  a  wood — almost 
a  forest;  surrounded  by  fallen   and  decayed  tnmka,  laden  with 
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mosses^  growing  luxuriantly,  thickly  caked  and  interfaced  upon 
the  rotten  bark.  In  the  clearing  around  the  edifice  little  birds 
hopped  about  feariessly,  and  at  night  clouds  of  moths  ^  sailed 
into  the  tent,  attracted  by  the  lights. 

The  valley  in  which  La  Dormida  is  situated  forms  the 
southern  boundary  of  Cayambe;  and  at  its  head,  two  or  three 
miles  more  to  the  east,  there  is  the  divide  or  water-parting  of 
the  streams  flowing  into  the  Pacific  and  Atlantic.  The  whole 
of  the  drainage  of  the  eastern  side  of  Cayambe  goes  into  the 
Atlantic.  Most  of  the  streams  flowing  down  its  southern  slopes, 
and  all  of  those  upon  its  west,  fall  into  the  Pacific. 

Somewhere  not  far  away,  perhaps  over  this  very  ground, 
Gonzalo  Pizarro,  '  the  most  dexterous  with  the  lance  of  any  man 
that  ever  passed  into  the  New  World,'  'the  most  beloved  man 
in  all  Peru,'  crossed  the  Andes  in  1540  (it  is  said)  with  340 
Spaniards,  4000  Indians,  and  about  4000  Swine,  to  look  for 
'the  Land  of  Cinnamon';  on  the  memorable  expedition  which 
resulted  in  the  discovery  of  the  River  Amazons  by  his  lieutenant 
Orellana,  and  in  the  death  of  the  greater  part  of  the  explorers.^ 

The  exact  route  taken  by  Gonzalo  Pizarro  cannot  I  think 
be  told  with  certainty  from  the  relation  of  Garcilasso  de  la 
Vega.*    It  is,  however,  certain  that  he  crossed  and  recrossed  the 

^  Thuidium  deliccduZum^  Lindb. ;  SemcUophyllum  suhscahrum.  Mitt. ;  S,  pxingenSf 
Mitt ;  Didymodon,  near  actUi/olitis,  Jaeg. ;  Porotriehum  variabiles  Hampe  ;  Neckcra 
Jamesoni,  Tayl. ;  Lefeunia  sp. ;  Aneura  sp. ;  and  Dicranum  sjiwiosum^  Hook.  & 
Wils. 

*  Eurimene  excdsa^  var.  (very  numerous);  HaUidota  suffiisa^  H.S. ;  Agrotis  si>. ; 
Epiolus  sordilus,  H.S. ;  and  others. 

'  See  The  Royal  Commentaries  of  Peru^  by  Garcilasso  de  la  Vega  (translated  by 
Sir  Paul  Rycaut),  fol.,  Lond.,  1688,  pp.  601-7,  631-3. 

^  It  is  said  that  upon  starting  Pizarro  went  through  *  the  Province  of  Quixos, 
which  lies  North  from  Quitu  * ;  that  he  returned  to  the  north  of  his  outward 
route;  and  that  when  he  ro- arrived  in  the  interior  some  of  the  inhabitants  of 
Quito  went  thirty  leagues  to  succour  him.  Little  dependence,  I  imagine,  can  be 
placed  upon  the  figures.  Inasmuch  as  the  trail  through  Papallacta  is  the  only 
known  way  across  the  Eastern  Andes,  at  the  present  time,  in  the  neighbourhood 
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Andes  somewhere  near  the  Equator ;  and  that  this  valiant  leader, 
and  his  picked  band  of  hardy  adventurers,  found  that  to  over- 
come the  natural  difficulties  of  the  region  was  a  harder  task 
than  the  Conquest  of  Peru.  "  The  most  irresistible  of  all  was 
Hunger,  that  grievous  and  cruel  Enemy  of  Man  and  Beast, 
which  hath  been  so  fatal  to  both  in  that  uninhabited  Countrey."  ^ 
From  what  we  could  learn  of  the  people  of  Cayamte  (and 
this  was  verj^  little)  the  natural  difficulties  of  the  neighbourhood 
had  not  been  overstated.  It  was  not  of  course  for  a  moment 
believed  that  we  were  attracted  here  by  any  such  ridiculously 
transparent  motive  as  the  determination  of  the  elevation  of  a 
mountain.  In  their  eyes  there  was  another  allurement.  Sara- 
urcu  was  Siiid  to  contain  boimdless  riches — much  gold  and  silver 
— which,  it  was  deliaitely  hinted,  we  might  perliaps  discover. 
Upon  arrival  at  La  Doiiuida  two  men  were  found  in  waiting  *  to 
assist'  us.  One  of  them — a  very  old  Indian — being  physically 
an  infant,  I  sent  back  to  his  village.  Tlie  other  was  a  tough- 
lookuig  half-breed,  whom  I  called  *  The  Spy ' ;  and  in  order  that 
he  might  do  that  for  which  he  was  sent  I  despatched  him,  wdth 

of  the  Equator,  it  seems  probable  that  Gonzalo  Pizarro  went  by  that  route.  It 
is  still  customary  for  persons  proceeding  by  it  to  go  a  few  miles  to  the  north  on 
leaWng  Quito,  though  they  speedily  bear  round  to  the  east.  The  words  Kio  de 
los  Quixos  will  be  found  on  the  Maldonado  map,  to  the  east  of  Autisana. 

^  "By  reason  of  the  continual  Rains,  and  moisture  of  the  Earth,  tlieir  woollen 
Cloths  and  linen  being  always  wet,  became  rotten,  and  dropped  from  tlieir  Bodies, 
so  that  from  the  highest  to  the  lowest  every  Man  was  naked,  and  had  no  other 
covering  than  some  few  Leaves.  .  .  So  great,  and  so  insupportable  were  the  Miseries 
which  Gonzalo  Pizarro  and  his  Companions  endured  for  want  of  Food,  that  the 
four  thousand  Indians  which  attended  him  in  this  Discovery,  perished  with  Famine. 
.  .  Likewise  of  the  three  hundred  and  forty  Spaniards  which  entred  on  this 
Discovery,  two  hundred  and  ten  dyed,  besides  the  fifty  which  were  carried  away 
by  Orcllaiia.  .  .  Their  Swords  they  carried  without  Scabbards,  all  covered  with 
rust,  and  they  walked  barefoot,  and  their  Visages  were  become  so  black,  dry  and 
withered,  that  they  scarce  knew  one  the  other ;  in  which  condition  they  came  at 
length  to  the  Frontiers  of  QuilUy  where  they  kissed  the  Ground,  and  returned 
Thanks  to  Almighty  God,  who  had  delivered  them  out  of  so  many  and  so  imminent 
dangers." — The  Royal  Commentaries  of  PerUy  p.  632. 
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most  of  the  others,  on  the  7th,  8th,  and  9th  to  explore  m  the 
direction  of  Sara-urcu. 

At  this  time  I  was  feverish,  and  found  my  internals  going 
wrong,  from  the  last  few  days'  experiences;  and  remained  in 
the  hut  under  a  pile  of  ponchos,  directing  operations.  The 
scouts  came  back  with  bad  reports.  The  animals,  they  said, 
could  go  no  farther ;  there  was  an  end  to  paths  and  trails,  except 
occasional  wild -beast  tracks;  there  was  nothing  whatever  to  eat, 
and  everything  must  be  carried;  there  was  no  place  to  camp 
upon,  the  whole  country  was  a  dismal  swamp;  and  everlasting 
rain  wiis  falling;  so  much  so  that,  although  they  supposed  they 
had  been  near  to  Sara-iircu,  they  were  quite  unable  to  be  sure. 
On  discussion,  it  was  concluded  that  the  tents  must  be  left 
behind,  as  we  were  not  strong  enough  to  carry  both  them,  the 
wraps  and  food.  Hence  it  was  indispensable  to  find  a  place 
which  would  afford  some  protection  against  weatlier,  and  wild- 
animals;  and  on  the  third  day  they  reported  an  overhanging 
cliff  which  would  answer  sufficiently  well.  It  was  arranged  that 
Cevallos  should  remain  at  I^  Dormida  to  care  for  his  beasts, 
with  the  Jovial  Man  to  go  to  and  fro  between  the  village  and 
the  hut  transporting  provisions,  which  were  to  be  brought  to 
the  front  by  Verity  and  the  Spy;  while  David  acted  as  camp- 
keeper  at  the  advanced  post,  and  the  Carrels  and  I  pursued 
exploration. 

April  10.  Frotn  La  Dormida  toioards  Gorredor  Machai.  We 
made  a  forward  move,  leaving  Cevallos  and  his  assistant  at  the 
hut  to  tend  the  animals  and  keep  up  communications;  half  of 
the  rest  going  in  advance,  while  the  others  including  myself 
waited  for  some  additional  food  from  Cayambe  village.  This 
arrived  late,  and  delayed  us  so  much  that  we  could  not  reach 
the  next  camping-place  by  nightfall,  and  had  to  stop  in  a  swamp, 
on  a  spot  where,  if  you  stood  still,  yoi^  sank  up  to  tlie  knees 
in  slime.  This  place  was  just  on  the  divide,  nearly  13,000  feet 
above  the  sea,  and  during  the  greater  part  of  the  eleven  hours 

2i 
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night  sleet  or  rain  fell,  rendering  it  well-nigh  impossible  to  keep 
up  a  fire  out  of  the  sodden  materials.  For  me  the  men  con- 
structed a  sort  of  floating  bed,  cutting  down  reeds,  and  crossing 
and  recrossing  them,  piling  them  up  until  they  no  longer  sank 
in  the  slime.  For  themselves  they  made  smaller  platfonns  of  a 
similar  description,  and  sat  on  then-  heels  during  the  whole  night, 
trying  to  keep  up  a  fire. 

April  11.  At  Corredor  MachaL  We  advanced  and  rejoined 
the  others,  having  to  pass  through  country  more  difficult  than 
any  we  had  hitherto  traversed.  The  land  was  entirely  marshy, 
even  where  the  slopes  were  considerable;  and  upon  it  there  was 
growing  a  reedy  gmss  to  the  height  of  eight  to  ten  feet,^  in 
such  dense  mtisses  as  to  be  nearly  impenetrable.  The  machetas 
were  found  inadequate.  It  would  have  taken  several  weeks' 
labour  of  our  whole  party  to  have  cleared  a  track  over  a  single 
mile.  The  only  way  of  getting  through  was  by  continually 
parting  the  reeds  with  the  hands  (as  if  swinuning),  and  as  they 
were  exceedingly  stiff  they  sprang  back  directly  we  let  go,  and 
shut  us  out  from  each  other's  sight.  The  edges  of  the  leaves 
cut  like  razors,  and  in  a  short  time  our  hands  were  streaming 
with  blood,  for  we  were  compelled  to  grasp  the  stems  to  pre- 
vent oui-selves  from  sinking  into  the  boggy  soil.  On  this  day 
we  crossed  the  divide,  and  the  streams  now  flowed  towards  the 
Atlantic.     The  whole  countrif  was  like  a  sattirated  sponge. 

We  joined  the  others  in  due  course,  imder  an  overhanging 
cliff  of  silvery  mica-slate,^  which  we  afterwards  found  was  known 
by  the  name  of  Corredor  Machai,  or  the  hunter's   refuge.     It 

*  This  has  been  identified  by  Prof.  D.  Oliver  with  the  Chusquea  aristata  of 
Munro, — a  reedy  grass  which  is  only  known  to  grow  in  this  region. 

^  "A  rather  fine-grained  micaceous  gneiss.  The  slaty  formation  is  evidently 
due  to  a  rough  cleavage  traversing  the  rock,  on  the  planes  of  which  a  silvery  mica 
has  been  rather  largely  developed.  .  .  The  structure  of  the  rock  is  perplexing ; 
it  miwt  undoubtedly  be  classed  with  the  crystalline  schists,  but  I  suspect  that 
the  very  marked  schistosity  is  a  secondary  development  due  to  crushing." — Prof.  T. 
G.  Bonney,  Proe.  Royal  Soc,f  Nov.  27,  1884. 
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was  almost  the  only  spot  where  it  was  possible  to  camp,  and  it 
afforded  good  protection  on  one  side,  of  which  we  were  glad,  as 
there  were  numerous  tracks  of  bears,  pumas  and 
other  wild-beasts  about.  The  lurch  forward  of  the 
cliff  prevented  rain  falling  dii*ectly  upon  us,  unless 
it  blew  from  the  north-east;  but  everything  bum- 
able  was  dripping  with  moisture,^  and  the  sur- 
rounding land  was  so  wet  that  water  oozed  or  even 
squirted  out  in  jets  when  it  was  trodden  upon, 
Corredor  Machai  was  placed  on  the  southern  side  of 
a  small  valley,  descending  north-west,  with  several 
depressions  (passes?)  at  its  head. 

At  mid -day  despatched  two  men  across  the 
valley  to  advance  provisions  in  the  direction  in 
which  we  supposed  Sara-urcu  was  situated.  It  had 
not  yet  been  seen,  and  our  \4ew  was  limited  by 
the  mists  to  the  immediate  surroundings.  They 
returned  with  a  human  skull  which  they  had  picked 
up  not  far  away.  "I  know  that  skull,"  said  the 
Spy ;  "  it  belonged  to  a  man  who  went  out  search- 
ing for  quinine  bark.  There  were  twenty  of  them 
altogether,  and  four  came  back.  This  one  laid  down 
to  sleep,  a  snow-storm  came  on,  and  he  did  not 
wake  again."  ^  Sent  some  of  the  people  to  bring 
up  more  food  from  La  Dormida,  and  made  the  rest 
hew  down  reeds  to  construct  '  one  man  bed-rooms.' 
Laid  the  reeds  sloping  against  the  foot  of  tlie  cliff, 
leaving  room  enough  behind  to  creep  into.     Many    a  hind-lkg  ok  a 

SPIDER   FROM 

spiders  about ;  some  very  ticklish.     Examined  one  corredor  machai. 
with  a  lens,  and  found  out  why. 

^  We  found  paraffin  oil  of  great  use  in  starting  fires  when  fuel  was  damp.  It 
was  employed  here,  and  at  all  our  high  cam|>s.  A  few  pints  of  it  were  always 
carried. 

'  Searching  for  Chinchona  trees,  to  strip  them  of  their  bark,  is  a  favourite 
occupation  in  this  country. 
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April  12.  Corredor  Machai  to  Camp  on  Sara-urcu,  Advanced 
with  the  Carrels  to  the  place  where  food  was  deposited  yesterday, 
and  left  the  others  at  Corredor  Mfichai  to  keep  up  communica- 
tions. Whilst  descending  to  the  bottom  of  our  valley,  saw  a 
large  bear  walking  along  the  other  side,  going  straight  ahead 
through  the  reeds  as  if  they  intei-posed  no  obstacle.  Shouted 
to  it,  but  it  scarcely  deigned  to  notice  us,  and  only  just  turned 
its  head  aside  for  a  moment,  and  went  on  into  a  tliicket  of 
scrub.  Tracks  of  wild  animals  aflbrded  assistance,  as  the  reeds 
had  often  been  tnxlden  dow^n.  Passed  several  cattle  lairs.  The 
slopes  here  were  as  swampy  as  upon  the  other  side. 

Seldom  saw  two  hundred  yards  in  any  direction  on  this  day. 
Kain  fell  incessantly  in  a  steady  mizzle.  Encamped  in  the 
afternoon  against  a  bit  of  clift'  with  very  slightly  overhanging 
rock,  at  the  height  of  13,754  feet,^  not  knowing  whei'e  we  were, 
though  believing  we  were  close  upon  Sara-urcu.  No  fire  possible. 
Mininmm  in  night  35";  and,  at  6  a.m.  on  the  13th,  36° '5  Faht. 

A2rril  13.  I7i  Camp  on  Sara-urcu.  Made  small  excursions, 
to  find  out  where  we  were.  Discovered  nothing,  beyond  a  large 
glacier  on  the  north,  which  we  conjectured  proceeded  from  our 
mountain.  Sent  the  Cancels  out  in  diflerent  directions  exploring, 
and  endeavoured  to  improve  shelter.  Built  a  low  wall  of  clods 
and  stones  round  the  open  side, — an  addition  which  made  the 
place  as  comfortable  as  an  ordinary  ditch  on  a  winter  s  night 

Jean-Antoine  came  back  hurriedly  in  the  afternoon,  looking 
behind  him  nervously.  *'  Why,  Cancel,  man,  what  is  the  matter  ? " 
"Monsieur,"  said  he,  "just  now  I  was  over  there,  lacking  at 
the  glacier  to  find  a  way  down,  when  I  heard  a  noise  Inihind, 
and  turning  round  saw  two  big  bulls  a  few  yards  oft*,  with 
their  heads  down,  ready  to  pitch  me  over  the  precipice.  I  ran 
away  up  a  rock,  and  they  came  after  me ;  and  one  stood  on  one 

'  The  Mercurial  Barometer  at  6  i>.ni.  on  April  12  (reduced  to  32"  Faht.)  read 
18 "278  inches,  air  temperature  40"  Faht.  The  simultaneous  reading  at  Guaya<iuil 
(red.  to  32°)  was  29*917  inches,  air  temperature  78**  Faht. 
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side,  and  the  other  on  the  other;  and  when  I  tried  to  escape 
on  one  side  they  both  came  there,  and  when  I  tried  the  other 
side  they  both  went  iJiere,  but  at  last  I  escaped,  and  here  I 
am,  quite  out  of  breath."  "Monsieur,"  he  said,  "on  my  word 
of  honour,  they  were  as  fat  as  butter,  and  skipped  about  like 
chamois ! " 

April  14.  Fi'om  Gamp  on  Sara-urcu  to  Corredor  Macliai.  It 
rained  all  night.  Temperature  in  our  hole  was  36'' 75  Faht.  at 
daybreak.  This  was  a  miserable  place  for  protection  against  the 
weiither.  Nothing  reasonably  overhanging  could  be  found.  The 
loose  stones,  lying  about,  were  eitlier  bouldei's  too  large  to  move, 
or  too  small  to  be. of  use.  Shelter  consisted  solely  of  our  three 
mackintosh  ponchos,  suspended  from  the  Manilla  rope.  Large 
seams  of  massive  ([uartz  were  a  feature  here.  Nothing  more 
golden  was  found  than  some  glittering  pyrites. 

Eain  continued  without  intermission.  No  one  at  Cayambe 
had  spoken  about  these  incessant  rains.  From  the  aspect  of  the 
country  (so  different  from  any  other  part  of  Ecuador),  from 
the  saturation  of  the  hills,  the  innumerable  small  pools,  streamlets 
and  springs,  I  am  convinced  they  are  nearly  perpetual.  Being 
thoroughly  sodden,  and  without  the  means  of  drj'ing  ourselves, 
we  descended  in  the  afternoon  to  Coiredor  Machai.  Airived 
drenched  from  the  waist  downwards. 

Occasional  glimpses  of  the  coimtry  to  the  south  (between 
Sara-urcu  and  Antisana)  shewed  that  it  contained  a  number 
of  small  ranges,  without  any  single  peak  rising  notably  higher 
than  the  rest.  Many  wi^Te  loftier  than  our  station,  and  the 
highest  are  probably  about  14,500  feet  above  the  sea.  No 
mountain  was  snow -covered,  though  there  were  numerous  small 
patches  of  snow  upon  many  of  the  peaks.  I  imagine  that  this 
district  is  entirely  uninhabited. 

Found  five  men  who  had  come  up  with  a  letter  to  Verity 
from  the  Jefo- politico,  saying  that  there  was  a  strong  report 
in  the  village  that  we  were  lost.      Got  rid  of  them  as  soon  as 
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possible,  as  they  brought  nothing,  and  ate  up  food  we  wanted. 
People  grumbling,  and  wanting  to  return. 

April  15.  At  Corrector  Mcuchai,  Started  Verity  and  David 
at  4  a.in.  to  hurry  up  provisions,  as  we  are  now  reduced  to 
biscuit  and  water.  It  contmued  to  rain  incessantly.  This 
night,  while  dozing  in.  my  den,  I  thought  the  stars  had  at  last 
come  out.  Found  that  the  light  proceeded  from  a  luminous 
lieetle.     Caught  it,  and  put  it  into  methylated  spirit.^ 

"Disputes  have  been,  and  still  prevail, 
From  whence  his  rays  proceed, 
Some  give  that  honour  to  his  tail, 
And  others  to  his  head." 

Or,  at  least,  so  says  a  Poet.  Though  this  insect  must  have 
expired  in  a  minute  or  two  after  immersion,  it  glowed  for 
several  hours;  and  gave  enough  light  to  tell  the  time  by  my 
watch,  and  to  read  the  small  writing  in  my  JoumaL  The  light 
was  emitted  from  the  two  abdominal  segments  next  above  the 
lowest  one.     Min.  temp,  at  night  39° '5  Faht. 

April  16.  At  Corredor  Machai.  At  mid-day  temperature 
rose  to  58°  Faht. !  In  the  afternoon,  the  Jovial  Man  and  the 
Spy  arrived  with  meat,  bread,  and  other  things  just  at  the 
right  time,  and  soon  afterwards  it  left  off  luining.  With  the 
exception  of  about  twelve  hours  in  all,  it  has  rained  continu- 
ously from  the  night  of  the  10th  until  now.  At  4  p.m.  mists 
cleared  away  a  little,  and  at  5  we  saw  Sara-urcu.  Got  its 
bearing  and  sketched  it.^  In  a  few  minutes  the  mountain  was 
invisible  again.     AiTanged  for  a  forced  march  to-morrow. 

All  the  reeds  round  about  our  platform  at  the  base  of  the 
cliff  had  been  cut  or  beaten  down,  so  that  the  \dew  should  not 
be  impeded.      The  mountain   appeared   nearly  in  the  place  we 

^  Mr.  Gorham  identifies  this  insect  as  a  male  Phoiinus  longipennis  of  Motschul- 
sky,  and  says  it  is  common  in  Colombia.  I  had  previously  obtained  a  female  at 
La  Dormida.     See  Supp,  Apjh,  p.  48. 

'  It  was  useless  to  try  to  photograph  in  this  misty  atmosphere.  One  could 
not  work  with  the  camera  with  the  same  certainty  as  with  the  pencil. 


SARA-UBCU. 


iit  8.55,  picking  up  necessaries  which  had  been 
I  readinesa     Then  steered  east ;   rounded  the  slopes 
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of  the  ridge  1ji»midiiig  the  suutheni  side  of  the  lafge  glacier  pro- 
feeding  from  our  inoinitain ;  jias&ed  the  IjHse  of  a  small  lateral 
glacier  and  took  to  the  ice  at  10.50  a.m.  Put  on  the  rope. 
Could  not  see  a  hundreti  yards  in  any  direction.  Steered  east- 
south-east. 

The  suinmit  of  Sara-urcu  bore  almost  exactly  due  east  from 
Con-edor  Machai,  and  an  east -south -east  course  was  calculated 
to  bring  UH  right  u^jon  it.  To  return  steering  by  compass  was 
more  dubious.  We  <lid  not  ajiprehend  losing  ourselves  on  land: 
nor  upon  snow  and  gliwier,  even  in  a  fog,  if  our  track  waa  not 
obliterated.  Thei-e  wan  every  pniliability  that  it  woidd  Ite 
qiiickly  effaied;  while  it  would  he  necessary,  to  escape  fnim  the 
glacier,  to  hit  oti'  the  e.\act  place  wliere  we  Uwk  to  it.  It  was 
by  no  means  certain  that  we  could  do  tliis,  trusting  to  the  com- 
pass alone;  for  it  is  veiy  difheult  to  hold  to  one  general  course 
in  a  ft.ig,  when  cour.ses  have  to  be  changed  e\ery  other  miinite, 
as  they  must  necessarily  be  uiwn  crevassed  glacier. 

To  ensure  our  return.  T>inis 
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another  as  soon  as  the  last  one  he  had  fixed  became  dim. 
While  this  scarcely  hindered  progress,  it  allowed  us  to  proceed 
with  greater  confidence.  We  rose  steadily,  crossing  many  cre- 
vasses; and  when  about  15,000  feet  high  suddenly  emerged 
from  the  clouds,  and  found  ourselves  face  to  face  with  the 
pointed  snow  peak.  Behind  this,  a  wall  of  snow^  led  to  the 
true  top. 

With  out-turned  toes  we  went  cautiously  along  the  crisp  arSte, 
sharp  as  a  roof-top,  and  at  1.30  p.m.  stood  on  the  tnie  summit 
of  Sara-urcu;  a  shattered  ridge  of  gneiss — wonder  of  wonders, 
blue  sky  above* — strewn  with  fragments  of  quartz,  and  mica- 
schist  similar  to  that  at  Corredor  Machai,^  without  a  trace  of 
vegetation.  The  usual  atmospheric  conditions  prevailed.  Cay- 
ambe  and  all  the  rest  was  shut  out  by  unfathomable,  impenetrable 
mists,  limiting  the  view  to  a  few  hundred  yards  around  the 
summit,  which  was  surrounded  by  glaciers  on  all  sides.*  Tem- 
perature rose  and  fell  as  puffs  of  steamy  air  came  from  the 
great  cauldron  on  the  east.  The  barometer  stood  at  17*230 
inches,^  and  thus  it  was  clear  that  Sara-urcu  was  not  the  fifth 

^  This  is  nearly  concealed  in  the  view  upon  p.  247. 

^  But  no  sunsMne.  The  sun,  I  believe,  was  not  seen  by  us  from  the  5th  to 
the  20th  of  April. 

'  In  the  moraine  at  the  margin  of  the  ice  where  we  first  took  to  the  glacier 
there  was  much  ferruginous  quartz,  and  iron  pyrites,  the  origin  perhaps  of  the 
rumoured  treasures  of  Sara-urcu. 

The  rock  in  situ  at  the  summit  was  ''a  rather  fine-grained  gneiss,  containing 
quartz,  felspar,  dark  mica,  with  probably  a  little  chlorite  and  epidote.  .  .  All  the 
specimens  brought  from  Sara-urcu  are  metamorphio  rocks.  They  do  not,  indeed, 
belong  to  the  earliest  types,  such  as  the  coarse  gneisses  of  the  Hebrides,  but  still 
they  are  greatly  altered." — Prof.  T.  G.  Bonney,  in  Proe.  Royal  Soe.^  Nov.  27,  1884. 

*  We  could  not  at  any  time  see  the  full  length  of  the  large  glacier  on  the  west 
of  Sara-urcu,  or  even  across  U,  It  appeared  to  bend  round  towards  the  north.  The 
glaciers  on  the  south  side  of  the  mountain  are  small.  There  was  another  one, 
descending  towards  the  north-east,  which,  so  far  as  could  be  seen,  was  more 
considerable. 

*  On  April  17,  at  1.45  p.m.,  the  Mercurial  Barometer  (reduced  to  32"  Faht.) 
read  17*230  inches,  air  temperature  46''  Faht.     The  11  a.m.  and  6  p.m.  observations 

2k 
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in  rank  of  the  Andes  of  the  Equator,  and  indeed  was  less  in 
height  than  several  of  the  minor  peaks  which  had  been  already 
ascended. 

Surprised  by  darkness  before  we  could  arrive  at  Corredor 
Machai,  another  miserable  night  had  to  be  passed  at  the  upper 
station.  On  the  18th  we  descended,  and  took  ourselves  off  as 
speedily  as  possible.  After  the  reed,  the  chief  Botanical  feature 
of  the  valley  in  which  the  '  Himter*s  refuge '  was  placed  was  the 
extraordinary  manner  in  which  the  twigs  and  branches  of  such 
trees  as  were  there  were  laden — almost  stifled — with  the  lichen 
Usnea  barbata,  Fries.  This  lichen  and  the  Ghtisquea  were  the  two 
dominant  species,  and  put  nearly  everything  else  out  of  sight 
The  flora  here  is  probably  extensive.  Close  to  the  rock  there 
were  Currant  bushes  in  flower,  a  Fuchsia  {F,  Loxensis,  H.B.K.) 
at  the  greatest  height  these  plants  were  seen,  and  Ferns  were 
numerous,  although  concealed.^  But  all  the  botanical  treasures 
in  Ecuador  would  not  have  enticed  us  to  stop.  We  turned  our 
backs  on  this  super -saturated  place  with  the  greatest  possible 
pleasure ;  passed  the  nights  of  the  18th  and  19th  at  La  Dormida, 
and  on  the  20th  returned  to  Cayambe  village,  understanding 
better  than  when  we  left  it  why  Gonzalo  Pizarro  kissed  tfie  ground 
when  he  stood  again  on  terra  firma. 

Such  information  as  I  brought  from  Sara-urcu  differs  materi- 

at  Guayaquil  (red.  to  82°  F.)  were  29*912  and  29*859  inches,  air  temperatures, 
respectively,  being  80"*  and  81°  Fabt.  During  our  stay  on  tbe  summit,  temperature 
fluctuated  between  iS^'S  — SS**  Faht. 

Flies,  evidently  stragglers,  of  three  distinct  species  were  captured  on  the  summit. 
Like  the  rest  of  the  Diptera,  they  remain  undescribed. 

^  The  following  were  some  of  the  more  common  species  round  about  Corredor 
Machai.  Lichens : — Bceomyces  imifricalus,  Hooker  (abundant) ;  Parinelia  Kam- 
tschadaliSf  Eschw. ;  Slicta  laciniaiay  Ach.  (abundant) ;  Sticta  sp. ;  and  Uanea  harbaia^ 
Fries  (very  abundant).  Mosses :  — Breutelia  sp. ;  DcdUmia  hUimbcUa^  Hampe ; 
Hypnum  cupressifonrut  Linn. ,  var. ;  H,  Schreberi,  Willd.  (abundant) ;  MeUgeria 
clavcejloraf  Spruce;  Mnium  rostrattcm,  Schrad.;  Plagiochila  sp.;  and  Rhvtogonium 
mnioideSf  Schimp.  Ferns  i—Cheilanthes  scariosa,  Kaulf. ;  Hymenophyllum  sericeum, 
S\v. ;  and  Polypodium  siihsessiUf  Baker. 
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ally  from  the  statements  made  about  that  mountain  by  Villavi- 
cencio.  He  gives  in  his  Geografia  6210  varas  as  its  height ;  ^  upon 
his  map,  places  it  south  of  east  of  Quito  and  south-south-west  of 
Cayambe  (mountain),  near  Papallacta;  he  quotes  from  Velasco^ 
to  the  eflTect  that  it  was  a  volcano  which  formerly  emitted  fire, 
and  he  says  it  has  latterly  ejected  ashes,  producing  consternation 
in  the  Capital,  whence  it  is  distant  thirty -five  miles.^  I  found 
that  Sara-urcu  is  only  15,502  feet  high,  and  is  placed  south-east 
by  south  of  Cayambe  (mountain) ;  that  it  is  not  a  volcano,  and 
cannot  have  emitted  fire  and  ejected  ashes ;  and  that  it  lies  con- 
siderably to  the  north  of  east  of  Quito,  at  the  distance  of  about 
forty -five  English  miles.  Instead  of  being  the  fifth  in  altitude 
of  the  Great  Andes  of  the  Equator,  it  proved  to  be  the  lowest 
of  all  the  snow -peaks,  and  considerably  inferior  in  elevation  to 
several  which  scarcely  reach  the  snow -line. 

Before  we  left  Cayambe  I  pursued  enquiries  for  Cydopium 
{Pimelodus)  cydopum.  In  the  first  volume  of  the  Zoology  of 
Humboldt  and  Bonpland's  Journey,  a  description,*  and  a  figure 
drawn  on  the  spot  by  Humboldt  himself,  of  this  fish  are  given, 
which  is  said  (p.  23)  to  be  the  ordy  one  found  in  the  '  Kingdom 
of  Quito'  at  heights  above  8752  feet  (1400  toises).  This  state- 
ment is  in  itself  somewhat  remarkable,  and  the  information  which 

'  Reckoning  the  vara  at  2*782  English  feet,  6210  varas  are  equal  to  17,276 
English  feet.  I  am  not  aware  what  foundation  he  had  for  this  statement 
Possibly,  he  heard  that  the  mountain  bore  large  glaciers,  and  conjectured  that  its 
elevation  must  be  near  those  of  the  other  glacier-bearing  Andes. 

^  I  have  not  been  able  to  find  a  reference  to  this  mountain  in  Velasco. 

'  '*Segun  refiere  el  P.  Velasco  en  su  historia  de  Quito,  este  volcan  ha  arrojado 
llamas  por  dos  veces ;  mas,  en  estos  ultimos  ahos,  ha  arrojado  gran  cantidad  de 
cenizas  volcdnicas,  por  Diciembre  de  1843,  i  por  el  mismo  mes,  en  1856.  .La  primera 
de  estas  erupciones  dur6  dos  dias,  i  puso  en  mucha  coustemacion  a  los  habitantes 
de  Quito,  i  d  sus  pueblos  circumvecinos.  La  altura  de  esta  mon tafia  es  de  6210 
varas  sobre  el  mar.  .  .  Estd  situado  d  35  millas  E.  de  Quito." — Ocografia  de  la 
Republica  del  Ecuador,  por  Manuel  Villavicencio,  8vo,  New  York,  1858,  pp.  52-53. 

*  Vol.  i,  pp.  21-25,  PI.  7.  M6moire  sur  une  lumvelle  espice  de  Pimelode,  jeUe  par 
Us  volcans  du  Royaume  de  Quito, 
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accompanies  the  description  is  extraordinary.  Humboldt  says 
that  during  minor  eruptions  of  Cotopaxi,  Tunguragua,  and  Sangai, 
and  eniptions  or  convulsions  of  Imbabura  and  Carihuairazo, 
immense  numbers  —  thousands  —  of  these  fish  (which  he  calls 
Pwidodus  cydopum)  are  thrown  out;  that  they  are  sometimes 
ejected  from  the  craters  at  the  summits  of  these  mountains,  and 
sometimes  through  fissures  in  their  slopes ;  curious  to  say,  **  con- 
stantly at  the  elevation  of  15,986-16,626  feet  (2500  to  2600 
toises)  above  the  sea."  He  speaks  of  this  as  a  regular  occurrence 
in  the  case  of  the  first  three  named  mountains,  and  says  that  the 
pestilential  odours  which  arise  from  the  decay  of  these  fish  cause 
fevers,  etcetera. 

The  most  wonderful  part  of  the  story  has  yet  to  come.  These 
fish,  which  are  supposed  to  be  ejected  from  the  craters  of  fiery 
volcanoes  17,000  to  19,500  feet  above  the  sea,  or  from  fissures  at 
heights  of  16,000  to  16,600  feet,  are  said  to  reach  the  plains  alive, 
after  they  have  tumbled  or  have  been  washed  all  the  way  down 
the  sides  of  the  mountains.  The  distinguished  traveller  adds, 
cautiously,  "this  fact  does  not  appear  to  me  to  be  sufficiently 
vouched  for  " ;  but  says,  immediately  afterwards,  "  What  is  certain 
is  that,  amongst  the  thousands  of  dead  fish  one  sees  come  down 
from  Cotopaxi  there  are  very  few  sufficiently  disfigured  to  let 
one  l)elieve  that  they  have  been  exposed  to  great  heat.  This 
fact  becomes  more  striking  when  we  consider  the  soft  flesh  of 
these  animals.  .  .  It  appeared  very  interesting  for  Natural  His- 
tory to  verify  the  nature  of  these  animals."  For  the  rest  let  me 
refer  the  reader  to  the  original,  or  to  Aspects  of  Nature,  vol.  ii, 
p.  231,  where  the  same  story  is  given  in  different  words. 

It  will,  I  think,  be  gathered  from  the  original,  that  Humboldt 
did  not  himself  see  any  of  the  fish  which  were  said  to  have  been 
*  ejected.'  He  identified  them  with  the  fish  which  are  found  in 
ponds,  lakes,  and  streams  throughout  the  interior  of  Ecuador,  and 
it  was  one  of  these  latter  that  he  figured  and  described.  He 
commits  himself,  however,  to  a  belief  in  the  story  by  the  passage 
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C50ininencing  "  What  is  certain,"  and  especially  by  the  title  of  his 
paper  (Memoir  upon  a  new  species  of  Pimelode  thrown  out  by  the 
Volcanoes  of  the  Kingdom  of  Quito).  In  Aspects  of  Nature  he 
says  that  these  fish  live  in  subterranean  reservoirs  in  the  Vol- 
canoes. There  seems  no  limit  to  the  credulity  of  man.  All  these 
marvels  have  been  frequently  embodied  in  works  treating  upon 
Natuiul  History,  without  protest. 

I  venture  to  point  out  that  from  12,000  feet  upwards  the 
slopes  of  Cotopaxi  are  uninhabited  \  that  the  height  of  16,000  to 
16,600  feet  is  an  altitude  to  which  the  natives  of  Ecuador  never 
go  under  ordinary  circumstances,  still  less  would  they  be  there 
during  an  eruption;  and  that  no  one  can  possibly  afl&rm  from 
personal  knowledge  that  these  fish  have  ever  been  thrown  out 
from  the  crater,  or  from  fissures  at  the  height  of  16,000  feet. 

From  15,000  feet  upwards  the  cone  of  Cotopaxi  was  found 
to  be  so  warm  as  to  quickly  liquefy  snow  which  fell  upon  it 
(see  p.  142).  At  19,500  feet  the  face  of  the  slope  was  observed 
to  have  a  temperature  of  50°  Faht.,  and  at  the  depth  of  eight  feet 
110°  Faht.  (see  p.  148).  At  this  height,  water  boiled  at  179'-1 
Faht.  It  was  clear  that  at  a  very  moderate  distance  below  the 
surface  the  boiling-point  of  water  would  be  reached.  A  subter- 
ranean reservoir  of  quite  small  dimensions  would  necessarily  be 
surrounded  by  rock  at  a  temperature  probably  much  exceeding 
the  boiling-point  of  water. 

As  it  is  stated  that  the  fish  which  are  suirposed  to  have  been 
ejected  from  the  crater,  or  to  have  been  expelled  from  the  subter- 
ranean reservoirs,  were  frequently  alive,  and  had  their  flesh  in 
good  preservation,  it  appears  to  me  there  is  stronger  evidence 
against  the  notion  that  they  dwell  in  subterranean  reservoirs  than 
in  favour  of  it.  Fish  cannot  emerge  in  this  rough  manner  from 
boiling -water  or  from  super -heated  steam  alive,  and  with  their 
skins  intact.  Yet  I  do  not  like  to  abandon  all  belief  in  this  pet 
story  of  childhood,  as  wonderful  in  its  way  as  the  history  of 
Shadrach,  Meshach,  and  Abednego.    Possibly,  after  some  eruptions 
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and  earthquakes  large  numbers  of  these  fish  fiave  been  found  out  of 
water,  but  this  would  not  prove  ejection  by  or  from  the  volcanoes. 
Floods  occasionally  pour  down  the  slopes  of  Cotopaxi,  causing 
rivers  to  swell  and  to  overflow  their  banks  (see  pages  127,  138, 
and  159) ;  and  it  would  be  no  marvel  if  during  such  inundations 
multitudes  of  fish  were  borne  from  their  native  haunts,  and  left 
stranded  when  the  waters  subsided.  Also,  during  earthquakes, 
fissures  opening  in  the  earth  may  change  the  courses  of  streams ; 
or  might,  by  intersecting  the  beds  of  pools,  drain  them  and  leave 
shoals  of  fish  high  and  dry,  living  and  unscathed.  In  these  possi- 
bilities there  is,  I  imagine,  the  sub -stratum  of  truth  upon  which 
a  mountain  of  fable  has  been  raised. 

In  an  indirect  manner,  the  statement  that  Pi'inelodus  cydapum 
is  the  only  fish  found  in  the  interior  above  8750  feet  has  been 
questioned.  Other  travellers  have  brought  home  fish  from  this 
region,  on  several  occasions,  which  have  been  described  under 
various  names.  In  a  paper  in  the  American  Naturalist  for  1871 
(pp.  694-5),  Dr.  Putnam,  however,  advanced  the  opinion  that  the 
whole  of  these  so-called  different  species  should  be  referred  to 
one,  somewhat  variable,  species ;  and  as  the  descriptions  had  been 
based  upon  a  small  number  of  examples  I  thought  it  was  advisable 
to  collect  freely,  in  order  that  the  matter  might  be  re-investigated. 

Machachi  was  the  first  place  where  enquiries  were  made,  and 
I  introduced  the  matter  there  to  the  tambo- keeper,  who  at  once 
declared  that  several  kinds  of  fish  could  be  found  in  the  neigh- 
bouring streams.  "  My  good  Antonio,"  said  I,  "  if  you  will  only 
shew  me  two  kinds  I  will  give  you  five  pesos."  This  manner  of 
approaching  the  subject  conmiended  itself  to  the  landlord,  and 
he  soon  brought  examples;  but,  although  there  were  differences 
amongst  them,  Antonio  Racines  did  not  earn  the  reward;  for 
when  they  were  placed  side  by  side  he  was  obliged  to  confess 
that  they  were  all  one  kind.  Yet  he  maintained  to  the  last  that 
other  fish  were  to  be  found  in  the  interior  of  Ecuador,  and  that 
they  grew  six,  seven  to  eight  inches  long. 
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From  the  Machachi  specimens  I  selected  young  and  old,  and 
those  presenting  most  variety ;  and  at  Cayambe  made  friends  with 
the  schoolmaster,  and  induced  him  to  send  his  scholara  to  scour 
the  streams  and  ponds.  Nothing  could  have  suited  the  urchins 
better.  Pimdodiis  cydopum  began  to  arrive  from  all  points  of 
the  compass.  They  filled  a* bucket,  and  I  had  to  cry  "Stop!" 
Again  I  made  a  selection,  and  enquired  "  What  shall  we  do  with 
the  rest?"  "Eat  them,"  said  the  Jefo-politico ;  and  they  were 
cooked  and  consumed,  and  were  found  not  to  be  more  nasty  than 
other  small  fry  composed  principally  of  heads  and  tails.  Here 
again  slight  differences  could  be  noted,  but  no  one  could  venture 
to  say  that  there  were  two  species.  At  Chillo,  and  Eiobamba, 
I  again  procured  a  large  nimiber,  with  similar  results. 

Out  of  the  many  hundreds  which  passed  through  my  hands, 
none  exceeded  four  inches  in  length.  Fifty -one  were  preserved, 
and  submitted  upon  my  return  to  the  independent  examination 
of  the  late  Dr.  F.  Day,  who  coincided  with  the  views  expressed 
by  Dr.  Putnam,  and  therefore  upheld  the  statement  originally 
made  by  Humboldt.^  Pimdodus  cydopum  (proposed  by  Dr. 
Putnam  to  be  called  Cydopium  cydopum)  is  found  throughout 
the  interior  of  Ecuador  generally,  from  8500  to  10,000  feet  above 
the  sea ;  ^  in  streams  flowing  both  into  the  Atlantic  and  Pacific ; 
and  in  ponds,  pools  and  lakes  quite  disconnected.  It  swims  with 
a  wriggly  action ;  comes  frequently  to  the  surface  to  breathe ; 
and  often  appears  to  be  blind,  or  at  least  to  see  very  imperfectly. 
It  should  be  repeated,  however,  that  a  number  of  Ecuadorians 
stoutly  maintained  that  there  were  other  fish  in  the  streams,  as 
much  as  a  foot  in  length ;  and  I  have  no  reason  to  doubt  their 
sincerity,  although  they  failed  to  produce  examples. 

*  Dr.  Day's  remarks  will  be  found  in  the  Supplementary  Appendix,  pp.  137-9, 
accompanied  by  figures  of  this  fish  seen  from  above,  below,  and  in  profile. 

'  And  perhaps  much  higher.  I  was  unable  to  investigate  the  numerous  ponds 
and  pools  on  Antisana,  the  small  lake  at  the  foot  of  the  cone  of  Cotopaxi,  and 
the  larger  one  upon  Mojanda. 


CHAPTER    XIV. 

ON  THE   PROVINCE  OF   IMBABURA,   AND   THE   FtRST   ASCENT 
OF    COTOCACHI. 

Upon  the  2l8t  of  April  we  left  Cayambe,  and  crossed  the  depres- 
Bion  between  Mojanda  and  Iinbabura  to  tlie  village  of  Otovalo ; ' 
having  two  objects  in  view — an  ascent  of  Cotocachi,  and  collection 
of  Antiquities  in  the  district  which  has  been  in  the  past,  and  is 
still,  the  most  densely  populated  in  Ecuador. 

I  went  to  that  country  possessed  with  the  notion  that  there 
must  have  been  an  E<iuatorial  "Stone  Age,"  though  without 
positive  information  that  stone  implements  could  be  found;  or 
knowing  whether  during  Incarial  times  weapons  and  implements 
of  stone  were  in  common  use.     Having  nothing  to  shew,  for  a 

'  There  wns  a  fair  tiavk  all  the  way,  and  from  the  Lake  of  St.  Pablo  to  Otovsla 
there  was  a  rcsi-ocUble  roaiJ. 
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long  time  there  were  no  results.  If  one  talked  of  the  Incas  the 
natives  enquired  with  surprise  "  Who  were  they  ? "  and  they 
seemed  equally  unacquainted  with  the  works  of  their  (probahly) 
much  more  remote  ancestors.  So  we  fell  back  upon  asking  for 
old  things,  and  then  came  shabby  umbrella  tops,  battered  scissors, 
and  broken  pottery — objects  which  were  rejected  because  they 
were  not  nearly  old  enough.  At  length  we  seemed  to  have  struck 
oil.  One  night,  when  at  supper,  the  door  was  stealthily  opened ; 
and  a  rough  head  peeped  round,  peering  out  of  a  dilapidated 
poncho  that  concealed  a  bulky  object,  "  You  have  something  to 
shew  ? "  "  Yes,  SeiSor."  "  Is  it  old  ? "  "  That  it  is  " ;  and,  tossing 
aeide  his  ragged  garment  he  displayed  his  treasure,  saying, 
triumphantly,  "  (Aw  is  wry  old,  Sefior ! " 

At  Machachi,  by  per- 
sistent enquiries,  Perring 
at  last  discovered  a  bat- 
tered stone  axe,  and  thus 
getting  a  start,  through 
having  something  to  shew, 
we  picked  up  others  as 
we  progressed  northwards; 
though  south  of  Quito  an- 
tiquities of  any  kind  were 
rare,  and  in  the  Capital 
it  was  scarcely  more  use 
to  look  for  them  than  to 

search  for  Chelsea  ware  ■■  ruis  ts  ysur  old,  &EnoK\" 

in  Chelsea,  or  for  Caxtons 

in  Westminster.  Still  a  few  things  were  obtained,  even  there,— 
amongst  others,  the  lance-point  given  on  the  next  page,^  which 
was  found  in  an  old  wall  that  was  being  pulled  down.  Every  one 
said,  "  Try  Imbabura.  Go  to  Ibarra,  and  to  Carranqui  the  birth- 
place of  Atahualpa." 

■  This  WM  one  ot  the  two  chipped  objects  which  were  obtained.     The  whole 
of  the  rest  were  polished. 
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So  we  went  to  Imbabnra,'  gradually  acquiring  things  in  stone 
as  we  rode  along — accoBting  every  person  and  enquiring  at  all  the 
houses — sometimes  spying  them  hanging  aa  omamenta  or  charms 
around  the  necltB  of  Indian  women,'  or  used  as  weights  by  weavers 
on  their  looms,  or  as  toys 
by  children.  Verity  was  a 
tolerably  efficient  assistant, 
and  I  found  a  more  acute 
one  presently  at  Otovalo  in 
the  person  of  the  Yankee 
Jew  who  had  anathema- 
tized the  salt  fish  on  Good 
Friday;  and  succeeded  in 
enlisting  the  sympathies  of 
several  otiier  persons  who 
were  not  insensible  to  the 
value  of  the  Almighty 
Dollar. 

Time    was     becoming 
precious,  for    this   north- 
ern journey  had  occupied 
longer  than  was  intended ; 
and  it  was  arranged  that 
Cotocachi  should  be  dis- 
posed of  first,  and  that  I 
should   pursue   my   quest 
for   antiquities   with   Verity   and    Cevallos,   whilst   the    Carrels 
returned  southwards  to  make  another  attempt  to  ascend  IlUuiza. 
At  Otovalo  we  were  informed  that  our  mountain  was  unapproach- 

'  Imhaburs  U  bounded  on  the  noi-th  by  Colombia,  and  on  the  west,  east,  and 
Bontti  by  the  ProTtncca  of  Esmeraldaa,  Orieiite,  and  Picbinclia.  It  is  divided  into 
four  cantons,  Tulcan,  Ibam,  Cotocachi  and  Otovalo,  whicli  are  subdivided  into 
twenty-nine  parishes.  Ibarra  is  the  chief  town.  The  mountain  called  Imbabura 
occupies  B  large  jiart  of  the  Province. 

'  Sec  the  illuati'ation  on  page  237. 
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able  from  that  direction,  on  account  of  earthquake  fissures,  and 
were  advised  to  pi-oceed  to  the  village  of  Cotocachi,  and  seek  the 
good  offices  of  the  Priest.  On  the  22nd  of  April  we  went  there, 
and  found  him  high  up  on  a  scaffolding,  acting  as  master-builder 
for  a  new  church,  surrounded  by  scores  of  his  parishioners,  busy  as 
bees.  A  good  man  was  this  Priest.  He  lodged  and  fed  us,  wrote 
a  letter  of  recommendation  to  the  owner  of  the  highest  property 
on  the  mountain,  and  got  us  off  at  6.35  a.m.  next  morning, 
provided  with  a  guide  for  the  first  part  of  the  way. 

From  studying  Cotocachi  at  a  distance,  it  had  been  settled  to 
make  an  ascent  from  the  south  or  south-west.  When  sweeping 
the  horizon  on  the  top  of  the  Pointe  Jarrin,  I  found  that  it  was 
much  the  most  elevated  and  the  only  snow-clad  mountain  in  the 
north  of  Ecuador,  and  had  determined  that  the  more  southern  of 
its  two  peaks  was  the  loftier.  The  Chief  of  the  Staff,  on  the 
contrary,  maintained  that  the  northern  was  the  higher  point.  I 
overruled  him,  for  on  the  cross -wire  of  the  theodolite,  when  we 
were  nearly  on  a  level  with  the  top  of  Cotocachi,  there  was  a 
marked,  though  small,  difference  between  the  two  peaks  in  favour 
of  the  southern  one. 

Our  guide  led  westwards,  through  lanes  whose  banks  and 
hedges  were  laden  with  ferns  *  (all  different  from  those  which  had 
been  met  with  before),  and  adhered  to  this  course  for  about  six 
miles,  skirting  the  base  of  the  mountain  and  apparently  taking  us 
away  from  the  goal ;  moving  parallel  to  an  impassable  quebrada, 
generally  about  seventy  feet  wide  (which  had  been  formed  in 
1868),  until  he  came  to  a  place  where  the  walls  had  fallen  in  and 
choked  the  cleft.  We  crossed  this  natural  bridge,  and  then  steered 
north -north -west  to  Iltaqui  (10,049  feet) — a  very  diminutive 
hacienda  and  the  highest  house  upon  the  mountain — which  was  in 
charge  of  one  old  Indian. 

*  Asplenium  trichmnancs,  L.  (abundant)  ;  CheilaiUhes  myriophylla^  Desv. 
(abundant) ;  Cystopteris  fragiliSj  Bemh. ;  Nolholcena  ^nuala,  Kaulf. ;  Woodsia 
mollis,  J.  Smith ;  and  others. 
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When  looking  back  from  this  place  it  was  seen  that  there  was 
good  reason  for  bringing  us  by  a  circuitous  route.  The  lower 
slopes  of  our  mountain,  and  the  comparatively  flat  ground  at  its 
base,  were  rent  and  riven  in  a  most  extreme  manner.  In  no  other 
part  of  Ecuador  is  there  anything  equalling  this  extraordinary 
assemblage  of  fissures,  intersecting  one  another  irr^ularly  and 
forming  a  perfect  maze  of  impassable  clefts.  The  general  appear- 
ance of  the  country  between  the  villages  of  Cotocachi  and  Otovalo 
is  not  very  unlike  that  of  a  biscuit  which  has  been  smashed  by  a 
blow  of  the  fist.  The  cracks  are  all  V  shaped,  and  though  seldom 
of  great  breadth  are  often  very  profound,  and  by  general  consent 
they  are  all  earthquaJce  quebradas.  Several,  at  least,  have  been 
formed  within  the  memory  of  man,  while  others  are  believed  to  be 
centuries  old.  It  was  not  to  be  expected  that  any  one  would  be 
found  who  had  actually  witnessed  their  formation,^  or  possessing 
certain  knowledge  of  the  immediate  cause  of  their  production. 
Some  persons  would  probably  have  said  with  Shakespeare  that 

"  Oft  the  teeming  earth 
Is  with  a  kind  of  colic  pinch*d  and  yex'd 
By  the  imprisoning  of  unruly  wind 
Within  her  womb  ;  which,  for  enlargement  striving, 
Shakes  the  old  beldame  Earth,  and  topples  down 
Steeples  and  moss-grown  towers." 

If,  however,  they  had  been  caused  by  upheaval,  there  could 
scarcely  have  failed  to  have  been  some  irregularities  in  the 
surface ;  and  I  imagine  that  they  arise  from  a  succession  of  settk- 
ments  in  this  particular  area.  Whether  they  have  been  caused  by 
upheavals  or  subsidences,  it  is  clear  that  at  the  time  they  were 
produced  the  surface  of  the  earth  was  in  a  state  of  tension. 

After  leaving  Iltaqui,  we  were  guided  by  the  Indian  up  a  small 
valley  leading  towards  what  may  be  termed  the  southern  ridge  of 

^  The  quebrada  we  skirted  was  one  of  the  largest,  and  was  not  less  than  six 
miles  in  length.  It  opened  in  the  night.  I  am  unable  to  give  a  view  of  this  very 
remarkable  scene.  The  photographic  plates  that  were  exposed  at  Iltaqui  were 
smashed  in  the  accident  which  occurred  on  the  way  back  to  Quito. 
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Cotocachi,  and  when  this  was  struck  turned  sharply  to  the  right, 
towards  the  summit.  Cracks  and  fissures  in  the  crest  of  this  ridge 
again  suggested  that  settlements  were  occurring.  Our  guide  led 
well,  and  got  us  soon  after  mid-day  up  to  the  foot  of  the  final  peak, 
and  more  than  14,000  feet  above  the  level  of  the  sea.  The  ground 
then  became  too  rugged  for  the  mules,  and  we  halted  to  consider. 

From  this  direction,  Cotocachi  appears  pyramidal  rather  than 
conical;  and  has  a  face  on  the  east  (fronting  the  basin  of  Imba- 
bura)  that  is  precipitous;  and  another  less  abrupt  one  on  the 
west,  largely  covered  with  snow.  This  was  to  be  our  way ;  and 
catching  sight  of  a  small  bit  of  flat  ground  a  little  higher,  in  the 
right  direction,  all  hands  set  to  work  carrying  baggage  to  it.  The 
second  trip  upwards  was  being  made  when  a  transformation  scene 
occurred.  A  clear  sky  became  overclouded,  the  mountain  was  lost 
in  mist ;  and,  after  the  usual  succession  of  rain,  hail  and  sleet,  a 
furious  fall  of  snow  took  place,  which  rendered  the  air  so  thick 
that,  although  only  a  few  yards  apart,  we  could  not  see  each 
other.  The  whole  of  the  natives  dropped  their  loads  and  fled, 
whUe  Verity  and  the  Carrels  stuck  to  their  work,  and  laboured  to 
place  the  tent  amid  driving  showers  of  snow,  circHng  in  a  veri- 
table tourmente.  The  gusts  filled  the  tent  and  defied  their  efforts 
to  install  it.  The  wind  tossed  us  about  like  playthings — neither 
the  long  arms  of  Louis  nor  the  strong  ones  of  Verity  and  Jean- 
Antoine  availed  anything.  The  whirling  snow  mocked  our  efforts, 
and  for  the  only  occasion  on  this  journey  we  found  it  impossible 
to  erect  our  habitation  properly. 

The  tents  taken  to  Ecuador,  in  general  style,  resembled  that 
which  is  described  in  Scrambles  amongst  the  Alps.  The  four  poles, 
however,  were  divided.^  Their  upper  halves  were  fixtures,  and 
when  the  lower  ones  were  withdrawn  the  tents  could  be  folded, 

^  At  the  points  where  the  poles  crossed  each  other  a  little  of  the  canvas  was 
cut  away,  leaving  a  hole  at  each  comer  of  the  roof  for  ventilation  (see  illustration 
upon  page  60).  During  snowy  and  rainy  weather,  it  was  frequently  necessary  to 
close  these  apertures,  and  this  was  done  by  covering  them  with  the  waterproof 
casings  to  our  hats  (see  illustration  upon  page  144). 
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and  made  into  packages  of  convenient  size  for  mule-travelling. 
The  wood  was  varnished  to  hinder  it  absorbing  moisture ;  but  on 
this  northern  journey  some  of  my  people  thought  to  do  a  clever 
thing  and  scraped  the  poles  to  make  them  run  in  more  easily,  and 
thus  made  matters  worse  instead  of  better.  The  wood  swelled, 
and  did  not  slide  in  as  freely  as  before ;  and  in  the  hurry  of  the 
occasion  some  of  the  canvas  became  puckered,  and  prevented  one 
of  the  lower  halves  from  entering  its  socket.  We  struggled  in 
vain  to  rectify  it ;  and,  when  the  tent  was  at  last  pitched,  one  or 
another  had,  for  the  next  fourteen  hours,  to  support  the  faulty 
comer  to  save  the  structure  from  collapsing. 

In  the  morning  six  inches  of  new  snow  was  lying  around,  and 
the  mountain  was  loaded  with  it.  Shall  we  proceed  ?  If  this  had 
been  dry,  powdery  snow  I  shoidd  have  declined.  There  is  no 
objection,  beyond  the  labour  involved,  to  traversing  new-fallen 
snow  upon  mountain-slopes  provided  it  will  cohere,  and  adhere. 
Particles  of  granular  snow  coalesce  slowly ;  and  in  cold  weather, 
particularly,  several  days  may  elapse  before  they  will  bind. 
Happily,  we  never  saw  snow  of  this  description  in  Ecuador, 
although  it  is  common  in  most  high  regions.  Our  snow  was 
generally  wet.  It  may  have  been  the  product  of  intense  cold; 
but,  falling  through  atmosphere  with  temperatures  considerably 
above  the  freezing-point,  it  arrived  upon  the  groimd  in  a  tliawing 
condition,  and  had  not  the  tendency  to  slip  upon  slopes,  which 
is  a  characteristic  of  the  granular  state.^ 

We  therefore  proceeded,  after  a  preliminary  inspection,  and  at 
11.35  a.m.,  on  the  24th  of  April,  stood  on  the  very  highest  point 
of  Cotocachi.  One  hundred  and  ninety  minutes  were  occupied  in 
going  from  the  camp  (14,490  feet)  to  the  summit  (16,301  feet), 
and  we  consequently  ascended  571  feet  per  hour,  a  rate  much 
inferior  to  that  attained  on  Antisana  and  Cayambe,  which  is  to 
be  attributed  to  the  caution  employed  to  avoid  disturbance  of 

^  During  the  whole  time  we  were  amongst  the  Great  Andes  of  the  Equator  we 
neither  saw  a  snow-avalaiuihe  nor  the  track  of  one. 
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the  snow,  and  to  the  greater  steepness  of  the  ground.'     I  noticed 
that   657    steps   were    made    without    stopping,   when    between 
15,000-16,000  feet  high;  and  tliis  compares  favourably  with  the 
experiences  of  many  practised  momitaineers  at  a  similar  elevation 
(pressure)  upon  Mont  Blanc.     Though  it  must  Ije  admitted  that 
the  steps  were  short  ones 
(as  we  were  quite  unable 
to  do  anything  approach- 
ing this  during  the  earUer 
part  of  the  journey),  there 
is  reason  to  believe  that 

we   had,   in    the    course  , 

of  the  last  four  months,  ' 

become  somewhat  habit- 
uated to  low  pressures. 

The  true  summit  of 
Cotocachi  is  a  pointed 
peak  of  lava,'  broken  up 

by  frost,  extremely  steep  cotocachi,  pro«  cAmtAHQui. 

at  the  finish,  and   upon 

that  account  bearing  httle  snow.     I  estimate  it  to  be  150  to  180 
feet  higher  than  the  northern,  or  second  summit.     This  mountain 

'  Left  camp  at  8.2S  a.in.,  and  went  to  the  top  without  a  halt.  On  the  24t1i  of 
April,  at  12  (dood),  the  Mercurial  Barometer  (reduced  to  32°  Faht.)  read  16'fl61 
inches,  air  temperature  3fl°'6  Faht.  The  II  a.m.  observation  at  Guayaquil  (rod.  to 
32°)  WBB  29'S69  inches,  air  temp.  61°  Faht 

*  "  Purplish  -  grey  rock,  containing  small  whitish  felspar  crystals,  with  a  good 
manj  minute  vesicles.  .  .  The  ground  mass  appears  to  consist  of  a  glassj  liose, 
containing  minute  crystallitea,  proliablj  for  the  nioat  [lart  fclapar,  but  perhalB  also 
a  pyroxenic  mineral,  with  rods  of  opacitc  and  with  forrita  staining.  In  this  occur 
cryataU  of  plagioclastic  felspar,  not  generally  exceeding  03  inch,  agreeing  in  general 
character  with  those  already  deecribed,  but  perhs[i8  more  frequently  containing 
enclosarcs,  and  'dirty  looking,'  together  with  a  pyroxenia  mineral.  The  crystals 
of  tbie  are  not  very  characteristic,  but  I  tliink  both  augito  and  hypcrstbene  can  be 
identified.  .  .  These  rocks  from  Cotocachi  appear  to  l>e  hy])erstheniferous  augite- 
andesite."— Prof.  T.  0.  Bonney,  Proc.  Eoyal  Sot.,  Nov.  27,  1884. 
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is  probably  the  eleventh  in  rank  of  the  Great  Andes  of  the  Equator. 
Tradition  says  that  it  was  in  eruption  some  centuries  ago,  and  it 
is  not  unlikely  that  a  crater  lies  buried  beneath  the  glacier  which 
at  present  occupies  the  depression  between  its  two  peaks.^ 

On  the  25th  of  April  we  returned  to  Cotocachi  The  lanes 
were  thronged  by  troops  of  Indians,  hurrying  forward  with 
unwonted  alacrity  to  the  village,  where  the  streets  and  exits  from 
the  Plaza  were  barricaded,  to  prevent  the  escape  of  tormented 
cattle.  Their  eagerness  was  explained.  What  sweeter  pastime 
is  there  than  baiting  a  bull  ?  When  can  it  be  more  fitly  practised 
than  upon  a  Sunday  afternoon? 

The  dite  of  Cotocachi  were  engaged  at  the  Priest's  house  in 
perusing  an  account  of  the  Ascent  of  Antisana,  which  had  just 
been  published  by  Greneral  Veintemilla  in  the  Official  Gazette. 
His  Reverence  insisted  that  it  must  be  read  in  public,  and  told 
a  satellite  to  inform  the  people  that  he  had  a  communication  to 
make  to  them.  The  news  spread  as  if  by  magic.  The  populace 
followed  us  literally  en  uidsse,  streamed  into  the  building  where 
the  lecture  was  to  be  given  until  it  was  jammed  tight  with  stand- 
ing people,  clambered  on  to  the  window-sills,  and  stood  outside 
in  thousands,  craning  their  necks  forward  to  catch  the  words  of 
their  Pastor;  who  from  a  slightly  elevated  desk,  after  a  little 
introduction,  read  the  whole  of  a  very  matter-of-fact  relation,  to 

^  There  was  abundance  of  the  lichen  SUreocaulon  turgescens,  Nyl.,  and  of  the 
moss  Orimmia  ovcUa,  Web.  k  Mohr,  amongst  the  summit  rocks.  Examples  of  these 
two  genera  were  frequently  seen  closely  against  or  surrounded  by  snow  (15-16|600 
feet),  and  it  was  not  unusual  to  find  them  in  such  a  position.  Five  species  of  Orimmia 
were  found  at  16,000  feet  and  upwards,  elsewhere.  Upon  the  very  highest  point 
of  all  there  were  two  Grasses  {Trisetum  Andinum,  Benth.,  and  a  Deyeuxia  which 
is  not  yet  determined),  only  on^  root  of  ea^,  growing  strongly ;  two  thousand  feet 
above  the  upper  limit  of  their  ordinary  range,  in  the  most  exposed  position  that 
could  be  selected,  where  during  the  greater  part  of  the  year  temperature  must  be 
much  below  the  freezing-point  and  the  soil  be  hard  frozen  ; — yet  growing  strongly, 
evidently  flourishing,  and  approaching  maturity — the  most  remarkable  instance  of 
this  kind  that  has  ever  come  under  my  notice. 
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which  they  listened  in  the  most  perfect  silence,  and  with  a  rapt 
attention  that  shewed  their  respect  for  their  spiritual  leader  and 
gave  evidence  of  thirst  for  information.^ 

When  this  was  over  we  returned  to  Otovalo,  and  on  the  next 
day  the  Carrels  went  off  to  Quito,  accompanied  by  David  and  the 
jovial  arriero,  leaving  me  with  Verity  and  Cevallos.  I  was  in  very 
indifferent  health,  and  received  here,  at  a  time  when  they  were 
valuable,  some  attentions  from  the  Yankee  Jew  who  had  made 
himself  conspicuous  on  Good  Friday,  by  his  wrath  at  the  table 
(Vhdte.  The  language  of  this  hybrid  Hebrew  was  often  most  un- 
parliamentary;  but  he  was  a  good-natured  man,  a  trader  before 
everything  (he  would  either  buy  your  hair  or  sell  you  a  watch), 
and  I  endeavoured  to  requite  his  kindness  when  we  met  again  at 
the  Capital.  Inducing  him  and  an  intelligent  cobbler  to  work 
this  locality  in  my  absence,  on  the  28th  of  April  I  rode  across 
Imbabura  to  Ibarra,  passing  through  the  villages  of  Hutantaqui 
and  San  Antonio. 

A  large  part  of  the  Province  is  occupied  by  the  mountains 
Mojanda,  Cotocachi,  and  Imbabura.  The  slopes  of  the  latter 
extend  from  Carranqui  almost  to  the  Lake  of  Siin  Pablo,  and 
on  the  west  commence  to  rise  at  the  village  of  Human.  The 
fertile  and  cultivated  portion  of  the  Province  lies  principally  in 
the  basin  that  is  enclosed  by  the  three  moimtains.  The  bottom 
of  this  is  not  so  high  as  those  which  have  been  already  mentioned, 
and  it  enjoys  a  happy  mean  between  the  chillness  of  the  more 
elevated  lands,  and  the  sultry  climate  of  the  lower  groimd.  To 
this  higher  temperature,  more  than  to  any  difference  in  the  soil, 
the  fertility  of  Imbabura  is  to  be  ascribed ;  and  the  comparative 

'  Coni}mlsory  education  was  established  by  Garcia  Moreno  in  Ecuador  1>eforc 
it  was  introduced  into  Great  Britain,  and  in  1880,  in  the  interior,  it  was  exceptional 
to  find  a  person  who  could  not  read.  They  had  little  chance,  however,  of  obtaining 
anything  to  read.  There  was  no  book-shop  in  Quito,  nor,  I  believe,  in  the  whole 
country.  The  people  with  whom  we  mixed  (either  Indians  or  half- whites)  were 
always  eager  to  have  anything  read  to  them.  In  this  total  absence  of  literature, 
and  thirst  for  information,  there  was  a  great  opportunity  for  a  man  of  cnterprize. 

2  M 
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density  of  its  population  is  a  consequence  of  its  fertility.  Between 
the  places  which  have  been  enumerated,  the  whole  country  is 
dotted  with  detached  residences — Indian  villas  so  to  speak— each 
provided  with  its  little  plot  of  ground,  where  all  and  more  than 
is  necessary  can  be  raised.^  The  daily  wage  of  the  people  is  said 
to  be  only  a  medio  (two-pence),  yet  it  appeared  to  be  sufficient  for 
their  wants.  They  looked  sleek  and  well-fed,  and  were  rich 
enough  to  indulge  in  drunkenness.^ 

Notwithstanding  this  drawback,  it  is  pleasant  to  ride  across 
Imbabura.  Foliage  gives  shadow,  and  the  roads  are  well-beaten 
tracks,  reasonably  dry.  Eound  about  Hutantaqui  and  San  Antonio 
in  particular,  there  are  a  great  number  of  artificial  mounds,  from 
twenty  or  thirty  to  two  hundred  or  more  feet  in  diameter  (in  form 
resembling  the  panecUlos  of  the  Volcanoes),  which  are  universally 
considered  to  be  tumuli.  According  to  Father  Velasco,^  more 
than  twelve  thousand  of  these  were  erected  after  the  defeat,  on 
the  Plain  of  Hutantaqui,  of  the  tribes  of  Cayambe,  Carranqui  and 
Otovalo  by  the  Inca  monarch,  Huayna-Capac.  Though  they  are 
very  numerous,  it  cannot  be  supposed  for  a  moment  that  there  are 
or  ever  have  been  12,000  of  these  moimds  in  this  locality.  There 
are  others  in  the  neighbourhood  of  Carranqui  which  are  said  to 
have  been  investigated  at  various  times  by  joint-stock  companies, 
with  disappointing  results.  They  desired  gold  and  silver,  and 
found  little  except  bones  and  pottery. 

The  villages  which  have  just  been  mentioned,  as  well  as  the 

^  The  foUowing  things  were  being  grown  in  this  small  district — ^Maizc,  Wheat, 
Barley,  Sugar-cane,  Cotton ;  Peas,  Lentils,  French-beans,  Potatoes,  Yuca,  Parsnips, 
Lettuce,  Cabbages,  and  other  ordinary  vegetables  ;  Bananas,  Cherries,  Strawberries, 
Chirinioya,  Lemons,  Oranges,  and  Qrapes. 

^  Until  our  arrival  in  Imbabura,  we  had  not  seen  half-a-dozen  intoxicated 
persons  in  Ecuador ;  but  when  returning  upon  the  25th  of  April,  in  the  little 
distance  between  Cotocachi  and  Otovalo,  we  passed  three  men  who  were  dead  drunk, 
a  score  of  others  badly  inebriated,  and  many — including  women — in  a  more  or  less 
advanced  condition. 

'  Histoire  du  Royaume  de  Quito,  par  Don  Juan  de  Velasco  (translated  by  H. 
Temaux-Compans),  8vo,  Paris,  1840;  vol.  i,  p.  53. 
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larger  ones  of  the  Province,  were  still  in  a  very  ruinous  condition 
from  the  eflfects  of  the  earthquake  of  August  16,  1868.  This 
occurred  at  1  a.m.,  and  is  generally  believed  to  have  originated  in 
the  space  between  Otovalo  and  Cotocachi  (village),  and  to  have 
been  an  affair  of  a  few  seconds.  The  havoc  was  confined  to  the 
basin  of  Imbabura.  A  shock  appears  to  have  travelled  north- 
wards, and  to  have  rebounded  upon  Ibarra  from  the  mountains  of 
Colombia ;  ^  for  the  destruction  at  this  place  was  more  complete 
than  in  the  towns  closer  to  the  great  quebrada  which  opened  in 
the  night.  I  was  told  that  not  more  than  two  dozen  houses  were 
left  standing,  and  that  lists  were  in  existence  shewing  that  20,000 
persons  perished  at  Ibarra  alone.^  I  imagine  that  the  disturbance 
of  the  earth  which  caused  the  shock  (or  shocks)  occurred  at  no 
great  distance  beneath  the  surface.  K  the  focus  of  disturbance 
had  been  deep-seated,  the  area  influenced  would  have  been  larger. 
At  Ibarra,  I  brought  letters  of  introduction  to  Senor  Teodoro 
Gomez  de  la  Torre,  the  greatest  landowner  in  the  north  of 
Ecuador,  —  a  gentleman  who  was  spoken  of  everywhere  with 
respect.  Amongst  other  things  standing  to  his  credit  was  that, 
when  nominated  for  the  Presidency  upon  the  assassination  of 
Garcia  Moreno,  he  retired  in  favour  of  Borrero,  rather  than  divide 
his  party.     "My  house,"   he  was  accustomed  to  say,  "is  the 

^  The  mountains  of  Colombia  shut  in  the  Province  of  Imbabura  like  a  wall. 
Though  their  general  elevation  is  very  considerable,  in  the  month  of  April  they 
were  without  snow. 

'  If  these  lists  were  examined  it  would  I  expect  be  found  that  this  number  is 
a  gross  exaggeration.  I  think  Ibarra  never  contained  20,000  persons.  The  place, 
however,  was  very  badly  wrecked.  At  the  time  of  our  visit,  six  churches,  a  con- 
vent, schools,  and  the  hospital  were  in  ruins. 

In  the  earthquake  of  1868  the  Indians  suffered  less  than  the  rest  of  the  popula- 
tion, principally  in  consequence  of  the  greater  fragility  and  elasticity  of  their 
dwellings.  Some  may  have  been  swallowed  up  by  the  opening  of  chasms,  for  in 
this  rather  thickly  populated  district  a  fissure  several  miles  long  could  scarcely  open 
anywhere  without  this  happening. 

In  a  Report  from  Mr.  Alfred  St.  John  to  the  Foreign  Office,  dated  Quito,  July  14, 
1891,  the  entire  population  of  the  Province  of  Imbabura  is  said  to  be  67,940,  and 
that  of  the  town  of  Ibarra  to  be  6000  (see  note  to  page  1). 
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only  hotel  at  IbaiTa,"  and  he  well  sustained  his  reputation  for 
hospitality. 

On  the  29th  of  April  we  went  over  to  Carranqui,  a  village 
of  700  or  800  persons,  about  a  mile  and  a  quarter  south  of  Ibarra, 
and  a  little  above  it ;  at  this  place  proceeding  as  before,  question- 
ing every  individual  we  met,  exhibiting  the  things  which  had  been 
already  acquired,  and  enlisting  Priest  and  Jefo- politico  in  the 
search,  and  speedily  found  that  much  was  obtainable;  but  my 
increasing  weakness,  and  inability  to  procure  proper  remedies, 
warned  me  that  it  was  time  to  return,  and  after  a  second  visit  to 
Carranqui  we  went  back  to  Otovalo,  in  possession  of  a  collection 
that  proved  the  existence  of  great  nimibers  of  implements  in  stone 
in  Equatorial  America,  and  raised  a  strong  presumption  that  there 
was,  at  some  remote  period,  a  Stone  Age.  I  give  here  all  the 
remarks  that  will  be  offered  upon  this  subject,  although  not  a  few 
of  the  examples  to  which  reference  will  be  made  were  procured 
at  a  later  date. 

I  place  first  a  class  of  objects  to  which,  so  far  as  I  am  aware, 
special  attention  has  not  hitherto  been  drawn  by  any  traveller. 
Those  included  in  the  group  figured  upon  page  269  all  belong 
to  a  type  which  is  numerous  in  Ecuador,  and  they  should  not 
perhaps  be  classed  either  as  Ornaments,  Weapons,  or  Implements. 
I  call  them  Stars  in  Stone.  They  were  found  everj^where  l)etween 
Ibarra  and  Eiobamba,  and  became  embarrassing  by  their  very 
quantity.  The  majority  have  six  rays  (and  none  have  more), 
proceeding  symmetrically  from  the  centre,  and  the  whole  are 
fashioned  alike  upon  each  side.  A  certain  number  have  only  five 
rays,  and  occasional  examples  are  irregular  in  shape  (see  the  top 
figure,  on  the  right).  All  are  pierced  by  a  hole,  which  has  been 
drilled  from  the  two  sides,  and  the  size  of  this  varies  considerably. 
In  dimensions  they  range  from  three  to  five  inches  in  diameter, 
and  from  three-quarters  of  an  inch  to  two  inches  in  thickness. 
Their  weight  is  from  five  to  twenty  ounces.     The  larger  part  are 
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made  from  basaltic  rock  and  gabbro.  Objecta  of  this  class  were 
also  cast  in  metal,  but  these  are  now  rarely  met  with  in  Ecuador.' 
Whilst  they  possess  the  general  points  of  similarity  that  have 
l»een  mentioned,  scarcely  any  two  are  identical  in  form.  Some  are 
flat  and  thin,  others  are  tliiek,  or  rise  in  the  centre  upon  each 


* 


side  into  a  shape  like  the  hub  of  a.  wheel.  The  number  of  these 
objects  that  I  collected  was  as  much  a  matter  of  surprise  to 
Ecuadorians  as  it  was  to  myself.     Though  many  persons  were 

'  It  U  not  unlikely  that  many  examples  in  metal  have  iierished  in  tlie  mclting- 
lK>t  (like   the  axes  and  other  implements  and  weapons),  through  tlie  Euuadorian 
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aware  of  the  exifltence  of  these  Stars  in  Stone,  no  one  seemed  to 
possess  the  least  idea  that  they  were  so  numerous,  and  so  widely 
distributed. 

In  examining  books  upon  the  contiguous  countries,  I  find 
several  references  to  stars  in  stone  and  in  metal  Yet  no  traveller 
appears  to  have  been  struck  by  their  frequency.  Li  the  Eeport 
of  The  U.S.  Naval  Astronomical  Expedition  to  the  SoiUhem  Hemi- 
sphere during  the  years  1849-52,^  in  voL  ii,  p.  138,  figures  are 
given  of  two  stars  in  bronze  (found  at  Cuzco,  Peru),  one  having 
a  sixth  ray  prolonged  into  a  hatchet,  which  suggests  that  it  must 
have  been  a  war-club,  or  battle-axe.  In  Squier's  book  on  Peru* 
(p.  177),  there  is  a  figure  of  a  six-rayed  object  in  bronze,  said  to 
have  been  one  of  several,  which  are  designated  by  the  Author 
(apparently  following  some  earlier  writer)  casse-iMes,  and  he  says 
that  among  the  fractured  skulls  that  were  found  "  the  larger  part 
seemed  to  have  been  broken  by  blows  from  some  such  weapons." 
Mons.  Wiener,  in  his  book  on  Peru  and  Bolivia,'  gives  a  figure  of 
a  star  which  was  found  at  Ancon  (near  Lima),  shewing  a  stick 
inserted  in  the  central  hole;  and  another  figure  of  a  somewhat 
similar  form  in  bronze,  also  handled.  Like  Squier,  he  calls  them 
casse-tites}  Finally,  the  Doctors  Eeiss  and  Stiibel  remark,  in 
their  magnificent  work  upon  the  Peruvian  Antiquities  obtained 
at  Ancon,*  that  "  the  few  stone  objects  found  here  shew  but  slight 

1  By  Lieut.  J.  M.  GUliss  ;  .4to,  Philadelphia,  1856. 

'  PerUf  Incidents  of  Travel  and  Exploration  in  the  Land  of  the  Tnoas,  by  &  George 
Squier,  M.A.,  F.S.A.,  late  U.S.  Commissioner  to  Peru ;  8vo,  New  York,  1877. 
Squier  says  at  the  same  page  ''if  weapons  of  stone  were  ever  found  here,  I  failed 
to  learn  the  fact."  In  this  passage,  he  is  speaking  of  Northern  Peru,  close  to  the 
frontiers  of  Ecuador. 

•  P&rou  et  Bolivie,  Paris,  1880,  p.  685.  M.  Wiener  was  sent  in  1875-7  to  Peru 
and  Bolivia  to  collect  antiquities,  and  he  obtained  a  large  number  of  objects.  It  is 
noticeable  that  in  the  hundreds  of  engravings  in  his  book  only  about  half-a-dozen 
things  in  stone  are  figured. 

•  This  expression,  freely  translated,  means  * mii-^ra^ckers.* 

•  The  Necropolis  of  Ancon  in  Peru,  by  W.  Reiss  k  A.  Stiibel ;  London  k  Berlin  ; 
3  vols.,  folio,  1880-1887. 
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traces  of  workmanship,  an  exception  being  ...  a  stone  weapon 
of  the  'Morning  Star'  type.  .  .  The  six-rayed  stone  star,  here 
found  once  only,  is  elsewhere  in  Peruvian  graves  by  no  means 
rare." 

Though  all  these  writers  appear  to  regard  these  objects  as  a 
kind  of  battle-axe  (and  are  probably  correct  so  far  as  those  having 
a  ray  prolonged  into  a  hatchet  are  concerned),  there  are  several 
considerations  which  make  me  hesitate  to  adopt  the  opinion  that 
the  Stars  in  Stone  were  habitually  used  as  weapons.  The  Indians 
of  this  region  were  a  quiet,  inoffensive,  unwarlike  people.  This  is 
their  nature  still.  Yet  these  objects  were  more  numerous  than 
any  other  kinds  which  were  obtained,  and  are  found  everywhere. 
We  should  therefore  be  led  to  conclude  that  a  great  part  of  the 
population  was  provided  with  offensive  weapons.  The  larger  of 
the  Stars  (which  are  as  heavy  as  a  pound  and  a  quarter)  no  doubt 
might  be  used  effectively ;  but  the  smaller  ones,  weighing  only  a 
few  ounces,  would  not  be  very  formidable;  and  taking  them  as 
a  whole  they  are  less  adapted  either  for  offensive  or  defensive 
purposes  than  most  of  the  implements  which  will  presently  be 
enumerated.  To  this  may  be  added  that  many  are  uninjured,  and 
do  not  seem  to  have  been  put  to  any  use  whatever.  Francisco 
Campafia  (a  half-Indian  who  joined  us  during  the  latter  part  of 
the  journey)  had  assisted  in  the  examination  of  graves  in  Peru, 
and  sdid  these  Stars  in  Stone  were  found  there  placed  upon  the 
breasts  of  corpses ;  and  it  seems  to  me  more  likely  that  they  were 
to  the  Children  of  the  Sun  symbols  of  the  luminary  that  they 
worshipped,  than  that  they  were  employed  by  the  natives  for 
breaking  each  other's  heads. 

Out  of  the  remainder  of  the  objects  in  stone  that  were 
collected,  a  large  number  should  undoubtedly  be  classed  as 
Implements.  Not  a  few  others  are  Ornaments,  and  there  is  a 
residuum  which  may  have  been  either  ornamental  or  useful. 

Upon  the  accompanying  plate  five  different  types  of  Imple- 
ments are  represented.     In  the  series  A— E,  the  whole  of  the  edges 


272  TRAVELS  AMONGST  THE  GREAT  ANDES,     chap.  xn\ 

are  rowuled,  except  the  bottom  ones.  In  the  next  line  (F— J)  all 
are  of  a  chisel  type.  The  tops  and  sides  of  these  are  sometimes 
flat  or  angular,  and  sometimes  rounded ;  and  the  lower,  or  cut- 
ting edges,  are  sharp.  The  examples  in  the  next  series  (K— O) 
bear  some  resemblance  to  a  bill-hook ;  the  top  edges  are  flat ;  and 
they  are  all  pierced  with  holes  drilled  from  the  two  sides.  The 
specimens  in  the  next  row  have  similar  holes — otherwise  they 
approximate  to  the  chisel  type;  while  the  type  represented  in 
the  series  U— Y  differs  from  all  the  others  in  having  projecting 
shoulders,  and  (occasionally)  in  having  a  groove  along  the  length 
of  the  top  edge,  apparently  to  facilitate  handling. 

All  these  five  types  were  found  in  numbers,  in  many  localities, 
and  have  evidently  been  amongst  the  most  common  and  generally 
used  implements  during  the  Equatorial  Stone  Age.  In  minor 
respects  they  exhibit  considerable  variety,  and  there  are  large 
differences  in  their  size,  thickness,  and  weight.  The  type  P— T  was 
the  most  numerous,  and  I  brought  home  more  than  fifty  examples. 
The  greater  part  have  holes  drilled  from  each  side,^  though  in 
some  the  aperture  is  as  broad  internally  as  externally,  that  b^ 
to  say,  it  passes  straight  through.  The  positions  of  the  holes 
vary,  —  some  being  central,  though  most  of  them  are  nearest 
to  the  top.  The  lower  edge  is  always  the  sharpest;  and,  while 
many  would  not  have  cut  butter,  there  are  a  few  sharp  enough 
to  cut  wood.  Their  weight  ranges  from  3^  to  29  ozs.,  anS  like 
the  Stars  in  Stone  they  have  been  fashioned  from  a  diversity 
of  rocks. 

Besides  many  examples  of  these  five  types,  a  large  number  of 
undoubted  Implements  in  stone  were  obtained,  from  which  selec- 
tions are  given  upon  page  273.  Those  marked  E,  J,  K,  L,  N— Tare 
unique,  and  the  other  forms  are  more  or  less  rare.  The  central 
one,  marked  M,  was  the  only  object  for  which  the  natives  could 
assign  a  use,  and  it  was  pronounced  to  be  a  com-pmcnder.     This 

*  These  are  not  strictly  speaking  *  countersunk '  holes.    They  are  less  in  diameter 
in  the  middle  of  the  im])lcments  than  they  are  on  their  surfaces. 


SOME  UNUSUAL  FORMS. 


one  weighs  five  and  a  quarter  pounds,  and  I  have  another  of  eleven 
pounds.     The  form  t,  of  which  I  have  several  examples,  is  con- 


sidered by  Mr.  Thomas  Ewbank '  to  be  a  "  hollowing-hammer  for 
metal,"  and  it  is  possible  that  those  marked  A,  B  and  C  (and  their 

'  At  p.   137  of  the  Report  by   Lisat  Oitliss,    already  qaot«d,   Mr.    Ewbank 
m,jn, — "The  groove  worked  round  the  middle  was  the  Dnireml  deTice  by  which 

2n 
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numerous  varieties)  were  used  for  the  same  purpose.    The  objects 
D,  F,  Q  and  H  are  more  puzzling.     The  two  latter  somewhat  re- 
semble the  two  others  represented  upon  this  page,  but  differ  from 
them  in  not  having  the  circular  cavities  in  the 
sides.    The  objects  of  this  class  are  highly  wrought, 
and  fashioned  out  of  hard  stone.      It  seems  not 
unlikely  that  they  were  used  for  sharpening  tools, 
and  that  the  examples  G,  H  are  new  (that  is,  un- 
uaotl)  specimens,  belonging  to  the  same  class  as 
those  given  upon  this  page.     They  have  also  been 
found  by  M.  Wiener  in  Peru. 

The  smaller  things  that  I  obtained  in  stone 
are  made  from  a  greater  variety  of  materials  than 
the  larger  ones.     Basaltic  rock  is  used  for  about 
one  third,  and  there  are  besides  implements  or 
objects  in  Glass,  Jet,  Jasper,  Malachite,  Saussurite, 
Serpentine,  Porphyry,  and  Granite.      While  the 
larger  implements  and  objects  may  weigh  several 
pounds   apiece,  amongst  these  smaller  matters  there  are  many 
lighter  than  the  eighth  of  an  ounce,  and  I  have  two — a  delicately 
carved  cup  with  a  handle,  and  a  squatting  figure — the  imit^d 
weight  of  which  is  less  than  twenty -four  grains! 

Amongst  the  distinctly  ornamental  objects  in  stone  there  are 
imitations  of  Maize-heads.  These  were  particularly  mentioned  in 
Juan  &  Ulloa's  work,  nearly  a  century  and  a  half  ago,  and  seem 

handles  were  secured  to  primeval  stone  axes,  hammers,  and  chisels,  namely,  by 
bonding  a  hazel  or  other  pliable  rod  twice  round  the  indentation,  and  then  twisting 
or  lashing  the  two  ends  together,  to  servo  as  a  handle.  Blacksmiths  to  this  day 
everywhere  thus  handle  their  punches  and  chisels.  They  have  discovered  no  mode 
superior  to  one  which  was  in  vogue  before  edge-tools  of  metal  were  known."  The 
specimen  to  which  he  referred  came  from  Cuzco,  Peru. 

M.  Wiener,  at  p.  685  of  his  book,  calls  one  of  these  a  *  sling-stone,' — ^upon  what 
ground  is  not  clear.  A  few  years  ago  implements  of  stone  of  this  description  were 
used  by  Indians  on  the  coast  of  the  North  Pacific,  handled  in  the  manner  described 
by  Mr.  Ewbank,  and  I  supj)ose  they  are  still  used  by  them. 
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to  have  been  better  known  at  that  time  than  they  ai-e  at  present. 
The  Spanish  writers  say ' : — 

"  The  maize  has  ever  been  the  delight  of  the  Indians  ;  for,  beaides  being 
their  food,  their  faToorite  liquor  chicha  was  made  of  it ;  the  Indian  artisis 
therefore  used  to  shew  their  skill  in  making  ears  of  it  in  a  kind  of  very 
hard  stone ;  and  so  perfect  was  the  resemblance  that  they  could  hardly  be 
distinguished  by  the  eye  from  nature  ;  especially  as  tlie  colour  was  imitated 
to  the  greatest  perfection ;  some  represented  the  yellow  maize,  some  the 
white.  .  .  The  most  BurpHzing  circumstance  of  the  wliole  Ib,  the  manner  of 


their  working,  which,  when  we  consider  their  want  of  inetrumentB  and  the 
wretched  form  of  those  they  had,  appears  an  inespliuibic  mystery ;  for  either 
they  worked  with  copper  tools,  a  metal  little  able  to  resist  the  hardncBS 
of  stones ;  or,  to  give  the  nice  polish  conspicuous  on  their  works,  other 
stones  must  have  been  used  as  tools." 

Squier  gives  in  his  book  on  Peru  (at  p.  91)  a  bad  representation 
of  one  of  these  stone  maize- heads,  and  «ays  that  they  were 
specially  mentioned  "  by  Padre  Arrit^  in  his  rare  book  on  the 
Extirpation  of  Idolatry  in,  Peru  under  the  name  zaramama"  and 
were  household  gods  of  the  ancient  inhabitants.  The  examples 
engraved  above  came  from  CarranquL 

'  Btlaeion  Hi^orica  dtl  vuye  a  la  Americana  meruHmiat,  4to,  Madriil,  174B, 
SS  1047,  1043.  Tlie  quotation  b  made  from  the  fifth  English  editiaii,  Svo,  Loudoi), 
1807. 
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A  number  of  other  objects  in  stone  in  my  collection  are  dis- 
tinctly Ornaments,  and  in  several  instances  were 
found  still  being  worn  by  Indian  women,  who 

^  parted  with  them  unwillingly.      "With  othera, 

\  in  many  instances,  it  is  difficult  to  distinguish 

whether  they  were  ornamental  or  useful  This 
is  the  case  with  the  imitations  of  heads  of 
animals  which  seemed  to  have  been  in  favour 
in  the  basin  of  Riobamba,and  with  anvil-shaped 
objects  which  were  very  numerous  throughout 
Imbabura, 

That  the  principal  part  of  these  objecte 

^__^^^         and   implements  in  stone   are  of  considerable 
or  of  ^eal  age  is  apparent  from  the  fact  that 
Gareilasso  de  la  Vega  scarcely  mentions  tlieui.      He  says  that 
the  Indians 


"  knew  nut  the  invention  of  putting  a  liandle  of  Wood  to  their  Hammeis, 
but  worked  with  certain  Instruiiicnte  they  had  made  of  Copper,  mixed 
with  a  eort  of  Hue  Brass.  Neither  did  they  know  how  to  make  Files  or 
Graving- tools,  or  Bellows  for  Melting  down  Metals.  .  .  But  above  all,  their 
Carpeatera  seemed  to  he  worst  provided  with  Tools  ;  for  though  oun  use 
many  InEtrunieiite  made  of  Iron,  those  of  Peru  liad  no  other  than  a  Uatuhet, 
and  a  Fick-aie  made  of  Copper ;  they  neither  had  Saw,  nor  Augre,  nor 
Planer,  nor  any  other  Tool  for  the  Carpenter's  work,  «o  that  they  could  not 
make  Arches  or  Portals  for  doors  ;  onely  they  hewed  and  cut  their  Timber, 
and  whitened  it,  and  then  it  was  prepared  for  their  Building :  And  for 
making  their  Hatchttts  and  Pick-axes,  and  some  few  Bakes,  they  made  use 
of  the  Silversmiths,  for  as  yet  they  had  not  attained  to  the  Art  of  Working 
in  Iron.  Nor  did  they  know  how  to  nkake  Nails,  or  use  them,  but  tied  all 
their  Timber  with  Cords  of  Hemp.  Nor  were  their  Hewera  of  Stone  more 
artificial,  for  in  cutting  and  shaping  their  Stones,  they  had  no  other  Tool, 
than  one  made  with  some  sharp  Flints  and  Pebbles,  with  which  they 
lather  wore  out  the  Stone  by  continual  rubbing,  than  cutting." — T)ie  Royat 
C<ymmejitarUi  of  Peru,   pp.   52-3. 

From  this  passage  it  appears  that  at  the  time  of  the  Pizarros 
the  Indians  used  tools  of  metal  for  most  purposes.     The  cod- 
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eluding  senteuce  evidently  refers  Bolely  to  fashioning  stones  for 
buildii^.  In  the  older  writers  in  general  I  find  notbiDg  indicating 
that  they  had  cognizance  of  a  Stone  Age ;  and  modem  travellera 
(bo  Ear  as  one  can  judge  from  casual  references  in  their  books)  do 
not  seem  to  have  given  serious  attention  to  this  matter.  Such 
discoveries  as  may  be  made  in  the  future,  I  anticipate,  will  confirm 
the  opinion  that  the  most  part  of  these  objects  and  implements 
in  stone  were  already  Antiquities  at  the  time  of  the  Spanish 
Conquest ;  and  belong  to  an  age  loi^  anterior  to  the  times  when 
the  Inca  Tupac  conquered  the  '  Kingdom  of  Quitu,'  and  Huayna- 
Capac  ravaged  Imbabura. 

In  the  course  of  enquiries  for  stone  implements,  many  other 
things   were   brought,   principally   pieces    of  pottery.      Metallic 
objects  were  rarely  offered,  and  seldom  seen.     I  heard  of  but  a 
single  little  image  in  gold,  and  this  could  not 
be  had.     Silver  articles  were  nearly  as  scarce. 
Even  bronze  and  copper  antiquities,  when  found, 
are  often   melted   down,  from   the   supposition 
that  they  are  alloyed  with  gold.     The  annexed 
figure  of  the  head  of  a  silver  pin  is  an  example 
of  a  class  which  was  formerly  common  and  is 
now  rare.     The  six-rayed  star  at  the  bottom  of 
this  page,  and  the  two  hatchets  upon  pi^e  2T8  (which  were  part  of 
a  large  '  find '  at  C'uenca)  are  nearly  all  that  I  obtained  in  bronze. 

The  popular  idea  of  Peruvian  (Ecuadorian) 
pottery  is  derived  from  the  grotesque  black 
ware  that  is  found  in  most  museums.  Squier 
says  of  this  that  the  greater  part  has  been 
brought  from  the  coast  districts  of  norlhem 
Pern.'     I  saw  little  of  it  in  Ecuador,  and 

'  "  It  is  saro  ta  say  that  three- fourthB  of  tbs  pottciy  found  in  tlie  mnseumB  of 
Europe  and  America,  and  called  PeruTian,  came  from  the  coast  or  near  it,  ood  of 
this  probably  much  the  largest  portion  from  the  region  ruled  by  the  princes  of 
Chinm"  (near  Truiillo).— Peru,  pp.  177-8. 
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such  examples  as  I  collected  (of  black  pottery)  very  likely  carae 
into  the  country  from  the  south.  The  major  part  of  that  which 
was  formerly  usecU  by  the  Indians 
dwelling  amonpt  the  Great  Andes 
of  the  Equator  has  a  character  of 
its  own,  and  is  distinguished  by 
simplicity,  and  often  by  elegance 
of  form.  It  is  both  glazed  and  un- 
glazed;  of  various  hues  of  Indian 
Ited,  and  different  degrees  of  fine- 
ness. Some  of  the  older  pieces  are 
grey  in  colour.  This  old  Indian 
pottery  seems  to  have  been  ne- 
glected by  other  travellers,  and  I 
endeavoured  to  form  such  a  col- 
lection as  should  convey  an  idea  of 
the  articles  which  were  formerly 
in  general  use. 

The  shapes  which  seem  to 
have  been  employed  most  exten- 
sively are  given  in  the  annexed 
outline.  The  bottoms  of  these  ves- 
sels are  flat,  rounded,  or  pointed. 

The  pointed  and  rounded  forms  BuoMis  hatchbts  from  cukmc*. 

were  convenient  for  cooking,  or 
for   being  warmed  over  fires.      The  Indians  even  now  are  little 


provided  witli  tables,  and  in  the  past  were  probably  totally  un- 
ac(|uainted  with  such  luxuries.     They  squatted  on  the  ground,  and 
>  It  ib  to  be  undetstAod  that  all  tlie  utensils,  &c,  to  wliich  1  Km  about  to  refer 
are  uow  BUiwtBeded  by  common  moJern  pottery. 


EXiMPlES  OF  OtD  INDIJN  POTIERY  C0L[!e7£D   BY  THf  lUmS  IN  ECUIDOS. 
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cooked  their  food  over  wood  fires ;  aad  these  pointed  and  rounded 
bottoms  to  their  utensiJs,  though  quite  unsuited  for  placing  upon 
smooth  surfaces,  would  keep  erect  in  the  euibere,  or  might  be 
pressed  into  the  earthen  floor. 

The  natives  did   not   depend  excbisively  upon   these   simple 
In  the  accompanying  plate  a  Tiiiniber  of  tlie  more  ordi- 


nary forms  are  grouped  of  their  pots,  bowls,  jars,  jugs,  and  bottles. 
The  laiger  veaaels,  in  which  the  more  serious  culinary  operations 
would  be  performed,  are  provided  with  feet  (see  H-K),  or  even 
with  legs  (see  figure  at  the  bottom  of  the  illustration  on  this  page). 
Some  have  a  pair  of  handles  low  down  (B,  M,  n,  o)  that  would  be 
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coDveuieiit  to  hold  when  pouring  out  liquide ;  others  have  very 
diminutive  handles  high  up,  by  which  the  vessels  were  probably 
suspended  The  ordinary  single  handle,  seen  in  E  aod  w,  is  less 
often  found  than  the  double  ones. 


Many  of  these  vessels  or  utensils  are  without  ornament,  though 
some  are  embellished  by  crude  representations  of  the  human  face 
(a,  B,  F,  G,  w).  Ornamental  details,  incised,  raised,  or  painted,  occa- 
sionally occur ;  and  a  few  of  the  more  characteristic  are  brought 
t(^ether  iu  the  engraving  above. 
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Amongst  the  less  common  forma  there  are  treble  pots  like  that 
represented  on  page  279.  As  the  grouped  parts  are  all  connected 
internally,  these  can  hardly  have  been  family  cruet-standa.  They 
were  apparently  intended  to  hold  liquids,  and  it  is  difficalt  to  see 
what  advantt^  can  have  been  derived  from  this  manner  of  con- 
struction. Double  and  treble  pots  were  numerous  in  Imbabura ; 
though  I  brought  home  few,  for  the  reason  which  will  appear 
presently. 


Then  there  are  the  musical  pottery  whistles — delightfully  ugly 
things,  which  are  sometimes  more  useful  to  carry  than  letters  of 
introduction.  Simple  airs  can  be  got  out  of  them,  and  on  the 
homeward  journey  my  people  Hghtened  the  way  by  playing  on 
these  primitive  instruments. 

The  most  interesting,  artistically,  of  all  the  objects  in  pottery 
which  were  obtained  in  Ecuador  have  been  called  '  vase-bnsts '  by 
Mr.  Ewbank.  In  the  Report  on  The  U.S.  Naval  AatroTwmical 
Expedition,  from  which  I  have  already  quoted,  he  gave  a  bad 
representation  of  an  object  of  this  class ;  sayii^  (in  1856),  "  it  is 
supposed  there  are  not  over  two  or  three  extant."  The  four 
2o 
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examples  which  appear  on  the  foUonmg  pages  are  no  doubt  the 
work  of  four  different  artiste ;  and,  though  all  are  old,  they  are  by 
no  means  of  equal  age.  The  idea  that  any  hunrnu  being  could  have 
his  face  ornamented  with  a  pointed  beard  or  flowii^  moustache 
did  not  enter  the  brain  of  the  Indian  modeller  until  Spanbh  Dons 
invaded  his  continent.  The  oldest  vases  never  give  hair  upon  the 
lips  or  chin ;  and,  if  beards  or  moustaches  are  introduced,  it  is  a 
certain  indication  that  the  works  have  lieen  executed  subsequently 


to  the  Spanish  Conquest.  This  was  evidently  the  case  in  the  piece 
that  I  term  '  the  Don  pot.'  All  three  of  the  other  examples  shew 
considerable  power  in  portraying  character,  and  very  likely  are  por- 
traits of  eminent  persons.  The  double-headed  jar  or  vase  is  the  finest 
speeiiuen  I  have  seen  of  Indian  pottery,  and  I  should  have  been 
happy  to  have  obtained  other  examples  modelled  by  the  same  hand. 
Tlie  pottery  which  is  represented  on  the  previous  pages  was 
obtained  in  various  ways,  not  a  little  of  it  coming  from  old  graves. 
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which  were  continually  being  disturbed.  Seftor  Gomez  de  la 
Torre,  hearing  me  lament  that  I  was  never  able  to  be  present  at  a 
find,  very  kindly  offered  to  send  the  entire  contents  of  a  grave, 
and  he  waa  as  good  aa  his  word.  The  case,  however,  did  not  even 
reach  Guayaquil  before  my  departure  for  Europe ;  and,  upon  arrival 
in  London,  ita  contents  were  found  to  have  suffered  severely 


from  Panama  '  ba^age-smasliers '  and  other  disturbing  infiuences. 
Some   rounded  atones  (presumably  com  -  poundei-s)  had  danced  ' 
about  and  cannonaded  the  pottery.    After  much  labour,  most  of 
the  contents  were  'restored,'  and  they  are  represented   in   the 
engraving  upon  page  284' 

'  Dr.  W.  H.  Flowor  hoa  favoured  m«  with  tlie  following  note; — "The  akuU 
from  Ibarra  is  evidentlj  of  conaiderable  antiquity,  aa  shewn  by  the  dry  and  brittle 
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Somewhat  elated  by  the  success  of  the  foray  into  Imbabura,  we 
set  out  from  Otov&lo  on  the  2ad  of  May,  to  cross  Mojanda  to 


Quito ;  inteuding  to  make  the  first  day  a  short  one,  and  to  stop 
for  the  night  at  the  little  village  Malchingi.*  The  pottery  was 
carefully  packed  in  straw,  subdivided  as  much  as  possible ;  and,  as 
there  was  little  other  lu^age,  our  attention  was  almost  solely 
given  to  the  safety  of  our  treasures. 


s  bony  tissue.  How  old,  it  is  of  course  impOHsible  to  say,  but  there 
U  nothing  in  its  condition  to  forbid  the  Bupposition  that  it  was  buried  before  the 
time  of  the  S[«nish  Conquest,  It  ie,  unfortunately,  imperfect,  the  greater  part  of 
the  cranial  vault  of  the  right  aide  being  broken  away,  probably  in  cxhiimatiim, 
as  the  fractures  look  receot,  and  the  lower  jaw  and  all  the  teeth  are  wanting. 
There  is,  however,  enough  to  iihew  that  it  belonged  to  a  man  beyond  middle  age, 
and  of  considerable  muscular  development  The  geoeral  ethnic  characteta  are  thoce 
frequently  found  in  aboriginal  American  crania,  though  it  is  rather  longer  and  nar- 
rower (the  cephalic  index  being  76'S),  and  the  orbits  ore  lower  and  the  nose  wider 
than  usual.  On  comparing  it  with  a  aeries  of  akulla  of  ancient  Muiacas  from  graves  is 
the  neighbourhood  of  Bogota  iti  the  Museum  of  the  Royal  College  of  Surgeons,  it  ia 
evidently  of  the  same  general  type.  Unlike  moat  of  the  old  skulls  from  the  locality 
near  which  it  was  found  it  presents  no  sign  of  artificial  deformation  during  infancy." 
'  There  is  a  small  inn  at  Malchingi,  but  between  that  place  and  Otovalo  there 
is  not,  I  believe,  a  single  house.  The  nearest  habitation  farther  west  is  the 
Hacienda  of  Alchipichi,  a  very  large  establishment,  situated  on  the  Bouth-westem 
sloi)es  of  ilojanda,  about  liOO  feet  above  the  hott«m  of  the  Quebrada  of  Gualtabamba. 
The  descent  to  the  bridge  across  the  qucbroda  is  exceedingly  steeji. 


'ir  ROLLEO  OVER  4ND  OVER  DPw;t  THE   SLOPE,  tND  DISJPPEIRED," 
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It  was  getting  late  Id  the  afternoon  when  we  passed  the  lakes 
on  Mojanda,  and  commenced  the  ascent  of  a  long  incline  leading 
to  the  Bunuuit  of  the  road. 
The  worst  of  the  way  was 
over,  and  Verity  and  I 
pressed  forward  in  advance 
of  the  rest,  to  reach  our 
quarters  in  good  time.  Half 
an  hour  later,  while  stop- 
ping to  get  some  angles, 
we  heard  shouts  behind, 
and  saw  Cevallos  running 
and  gesticulating.  "How 
it  happened,  SeBor,  cannot 
be  said.  I  saw  it  falling. 
It  has  gone  over  a  preci- 
pice. It  is  dead ! "  One 
THB  iBCA  vjluk.  "^  ^hfi  mulss  had  met  with 

an  accident  a  few  minutes 
after  we  left  them.  Returning  together,  our  arriero,  pointing  to 
the  place  where  the  fall  had  happened,  said  that  the  animal  had 
rolled  over  and  over  down  the  slope  and  disappeared.  We  could 
see  nothing  of  it;  for  the  side  of  the  mountain  (a  commonplace 
declivity  of  earth  and  boulders)  was  broken  in  some  places  by 
irregularities. 

Cevallos  and  Verity  descended  to  search,  and  reappeared  with 
rueful  faces,  carrying  a  bundle  of  clothing  saturated  with  slime, 
driving  before  them  our  unhappy,  tottering  beast,  who  after 
tumbling  head  over  heels  for  a  hundred  feet  had  shot  over  a  cliff 
about  eighty  feet  high,  and  had  been  pulled  up  in  a  muddy  pool 
underneath.  Beyond  knocking  the  breath  out  of  its  body,  and 
losing  the  tip  of  one  of  its  ears,  it  took  no  harm.  But  the 
packing-cases  had  burst;  the  family  soup-tureens,  the  double 
and  treble  pots,  and  other  precious  relics  of  a  past  civilization. 
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bounding  down  the  declivity,  had  been  hopelessly  smashed  into 
thousands  of  fragments,  and  we  abandoned  the  wreck  of  our 
fragile  treasures  on  the  dreary  paramo. 

When  night  fell  we  were  still  eome  hours  from  Malchingi, 
stumbling  and  floundering  among  rute  and  cavuUones.  The  others 
implored  me  to  stop,  and  we  dropped  down  and  camped  in  a 
muddy  diteh  on  the  open  moorland.  I  have  reposed  on  better 
and  cleaner  couches ;  though,  after  all,  a  muddy  ditch  is  not  the 
worst  of  beds — one  Boon  becomes  attached  to  it.  At  Malchingi 
the  dilapidated  mule  was  left  to  recruit,  and  I  pushed  on  to  Quito 
— Cevallos  following  at  his  leisure ;  and  aixived  at  the  Capital 
at  10  p.m.  on  the  3rd  of  May,  feeling  more  dead  than  alive,  and 
looking,  I  was  told, '  fit  for  the  grave.' 


CHAPTER    XV. 

A  VISIT  TO  THE  PYRAMIDS  OF   QUITO. 

A  FEW  days  after  our  return,  Jean-Antoine  came  in  from  Machachi, 
reporting  that  he  and  his  cousin  had  ascended  Illiniza  from  the 
north,  in  witness  whereof  he  presented  samples  of  the  highest 
rock.'     Louis  remained  behind,  at  the  tambo  of  Antonio  Raeinea, 

'  "  RoDgh  acoriaceous  rock.  .  .  Id  one  specimen  is  ah  irreguUr  branching  tube 
or  vein,  coated  with  a  dull  greenish  or  brownish  glass,  which  I  suspect  to  be  a 
rulgurite.  1  have  only  had  a  slice  cut  from  the  specimen  broken  from  the  rock  in 
$Uu.  It  is  not  in  a  good  condition  Tor  examination,  bat  consists,  so  Tar  as  I  can 
make  out,  of  *  rerrite-atained  glass,  containing  crystals  of  tlio  usual  plogioclastic 
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keeping  guard  over  stores,  and  enjoyed  a  quiet  month  alone, 
improving  much  in  appearance  and  condition. 

My  stomach  had  gone  all  wrong,^  as  people  say,  and  repose  was 
necessary  for  restoration  to  health.  During  the  next  five  weeks 
I  went  little  out  of  doors,  except  for  promenades  in  the  city,  and 
before  we  left  it  I  had  explored  every  street,  lane,  or  alley  in  the 
place.  Jean-Antoine  and  I  turned  out  each  evening  to  do  a  fresh 
section,  walking  warily  in  the  centre  of  the  thoroughfares,  one  a 
little  in  advance  of  the  other.  By  ten  o'clock  nearly  every  one 
had  gone  to  bed,  and  scarcely  a  sound  would  be  heard  except  the 
voices  of  policemen  bawling  at  the  junctions  of  the  streets,  to 
announce  their  whereabouts. 

In  the  middle  of  the  month,  when  somewhat  revived,  I  made 
an  excursion  to  the  Pyramids  which  should  mark  the  ends  of  the 
long  base-line  that  was  measured  in  1736  by  La  Condamine  and 
his  associates.  In  consequence  of  discussions  which  had  arisen  as 
to  the  figure  of  the  Earth,  the  French  Academy  of  Sciences,  at  the 
beginning  of  the  last  century,  determined  to  send  out  two  expedi- 
tions to  measure  arcs  at  a  great  distance  apart.  One  of  these  went 
to  the  Gulf  of  Bothnia,  and  the  other,  composed  of  MM.  Godin, 
Bouguer,  and  La  Condamine,  to  Equatorial  America.  They  com- 
menced their  work  on  a  plain  to  the  north-east  of  Quito,  by 
measuring  a  very  long  base-line,  and  from  its  two  ends  carried  a 
chain  of  triangles  ^  (to  the  north  beyond  Ibarra,  and  to  the  south 
to  Cuenca)  over  more  than  three  degrees  of  latitude.  Towards 
the  end  of  their  work  they  measured  a  base  of  verification  near 
Cuenca,  and  found  its  length  by  direct  measurement  differed  from 
the  calculated  length  by  less  than  two  feet ! 

The  toise  that  the  French  Academicians  took  out  as  an  unit  of 

felspar,  with  a  femiginous  mica,  grains  of  hematite  or  magnetite.  .  .  The  rock  is 
an  andesite,  but  perhaps  it  is  safest  only  to  prefix  the  epithet  micaceous." — Prof. 
T.  G.  Bonney,  Proc.  Royal  Soe.,  Nov.  27,  1884. 

^  This  was  started  by  exposure  on  March  31. 

^  A  plan  of  these  triangles  is  given  in  PI.  II.  of  La  Condamine's  work,  Mesure 
des  trois  premiers  degris  duMMdien,  4 to,  Paris,  1751,  and  also  by  Juan  and  UUoa. 
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measure  waa  a  bar  of  iron,  and  it  has  ever  since  been  known  aa 
'  the  toise  of  Peru.'  Guyot,  in  his  valuable  work  Tables  Meieoro- 
logical  and  Physical,  in  a  discussion  of  the  various  measures  of 
length  most  generally  used,  says  that  "it  may  almost  be  called 
ihe  only  common  standard,  to  which  all  the  others  are  referred  for 
comparison " ;  "  the  legal  metre  ie  a  legalised  part  of  the  toise  of 
Peru,  and  this  last  remains  the  primitive  standai-d." 


As  the  measurement  of  the  first  base-line  (upon  which  all  the 
rest  of  the  work  depended)  was  intended  to  be,  and  apparently 
was,  conducted  with  the  greatest  possible  care,  it  was  natural  that 
the  Academicians  desired  that  its  length  should  be  preserved,  and 
that  the  two  ends  should  be  marked  by  monuments  of  a  permanent 
nature.  This  matter  had,  in  fact,  been  discussed  and  settled  before 
the  observers  left  Paris,  and  upon  the  spot  La  Condaniine  specially 
2p 
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charged  himself  with  directing  the  erection  of  two  pyramids,  one 
at  each  end  of  the  base. 

In  the  section  of  the  work^  on  his  labours  in  Ecuador  entitled 
Histoire  des  Pyramides  de  Quito,  he  recounts  the  difficulties  that 
he  experienced  in  this  matter;  how  he  fixed  the  centres  of  the 
pyramids  most  accurately  over  the  two  ends  of  the  measurement ; 
how  he  had  to  make  his  own  bricks  (which  he  took  care  should  be 
of  a  size  different  from  those  usually  employed,  so  that  there  might 
be  no  temptation  to  pull  the  monuments  to  pieces  for  the  sake  of 
their  materials) ;  how  he  had  to  construct  a  canal  two  leagues  long 
to  bring  water  for  making  mortar;  and  how  stones  had  to  be 
sought  for  and  transported  long  distances  on  mule-back — this  part 
of  the  business  alone,  he  says,  occupying  several  months,  as  a 
single  stone  often  made  a  load.  Then,  in  the  case  of  the  pyramid 
at  the  northern  end,  he  found  there  was  no  solid  foundation,  and 
he  had  to  create  one  by  pile-driving,  to  search  for  wood  fit  for  the 
piles,  to  bring  workmen  from  Quito  to  fashion  them,  and  to  get 
them  driven.  But  tJie  thing  above  all  others  which  gave  him  most 
trouble  was  finding,  dressing,  and  transporting  suitable  stones  for 
the  Inscriptions.  These  stones  were  quarried  in  a  ravine  some 
hundreds  of  feet  deep,  and  had  to  be  haided  out  by  ropes,  which 
had  to  be  specially  made ;  and  then  at  the  last  moment  the  ropes 
broke,  one  of  the  stones  was  dashed  to  pieces,  and  they  had  to 
begiu  over  again. 

When  at  last  all  was  complete,  then  there  was  infinite  worry 
over  the  Inscriptions ;  for  the  French  Academicians  had  associated 
with  them  two  Spanish  naval  gentlemen,  who  took  exception  to 
the  phraseology,  for  the  sake  of  their  Royal  Master,  and  on  their 
own  account,  &c.,  &c.  At  last  all  was  settled  and  finished,  and  La 
Condamine  returned  to  Paris,  via  the  Amazons,  arriving  in  1745, 
after  an  absence  of  ten  years,  no  doubt  finding  consolation  in  the 
thought  that  he  had  done  a  splendid  piece  of  work,  which  could  be 
referred  to  in  generations  to  come,  by  means  of  these  monuments. 

*  Journal  du  Voyage  fail  par  ordre  du  Raiy  kc,  4to,  Paris,  1761. 
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Towards  the  end  of  1747  he  heard  casually  that  orders  had 
been  given  by  the  Court  of  Spain  to  erase  the  pyramids,  and 
this  order  was  carried  out  before  he  had  time  to  interpose.  In 
the  p{^es  to  wliich  I  have  referred  he  bemoans  their  fate,  and 
recapitulates  the  details  of  their  construction  in  a  way  which  will 
almost  raise  a  smile  with  those  who  do  not  know  the  country; 
but  so  little  is  this  country  changed  that  the  account  reads  like  a 
narration  of  operations  which  have  just  been  conducted,  rather 
than  a  relation  of  things  which  happened  a  century  and  a  half  ago. 
He  especially  laments  the  supposed  destruction  of  the  two  great 
stones  bearing  the  inscriptions,  but  concludes  in  the  spirit  of  a 
true  man  by  declaring  that  all  such  things  are  of  no  importance 
in  comparison  with  the  loss  of  the  measure  of  the  base, — "  that 
length,  which  I  had  taken  so  much  trouble  to  preserve,  is  now 
lost  for  ever." 

La  Condamine  heard  subsequently  that  orders  were  given  for 
the  reinstatement  of  the  pyramids,  though  he  probably  never 
knew  whether  they  were  actually  re-erected.  When  I  was  at  Quito 
I  felt  a  strong  desire  to  learn  what  was  their  state,  and  to  find 
out,  if  possible,  whether  they  occupied  the  same  positions  as  before. 
My  friend,  Sefior  Rafael  Rebolledo,  heard  of  my  enquiries,  and  told 
me  that  there  was  on  a  farm  at  no  great  distance  from  one  of  his 
properties  to  the  north-east  of  Quito  a  stone  which  he  believed 
was  part  of  the  original  pyramid  of  Oyambourou,  and  he  invited 
me  to  go  over  to  examine  it.  On  the  15th  of  May,  1880,  we  rode 
over  to  his  farm  of  Olalla,  close  to  the  little  town  of  Pifo,  and  on 
the  next  day  went  to  inspect  the  stone.  It  was  about  four  feet 
long  and  six  inches  thick,  placed  in  the  middle  of  one  side  of  the 
courtyard,  and  was  used  as  a  mounting-block.  There"  had  been  an 
inscription  upon  it,  but  it  was  completely  worn  out  in  the  centre 
through  the  use  to  which  it  had  been  put.  At  its  two  ends  some 
letters  could  still  be  made  out,  and  going  down  on  hands  and  knees 
to  compare  them  with  the  printed  description  that  I  carried,  which 
gives  the  original  inscription  line  by  line,  I  found  that  it  was  the 
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very  great  stone  which  Ia  Condamine  had  taken  so  niucli  trouhle 
to  procure,  whose  loBS  he  bad  so  pathetically  lamented. 

The    pyramid   (of    Oyambaro    or    Oyanibourou)   which    now 
approximately  marks  the  southern  end  of  the  base  is  about  1000 


fee 
till 

field  of  maize ;  and  is  neitlier  the 

original  pyramid  nor  the  one  which  was  ei-ected  to  replace  it. 
I  was  uiformed  on  the  spot  that  it  was  put  up  about  thirty 
years  earlier  by  a  President  of  Ecuador,  who  so  little  appreciated 
the  purpose  for  which  it  was  originally  designed  that  he  moved  it 
some  hundreds  of  feet  on  one  side,  in  order,  he  said,  that  it  might 
he  better  sixn.  Tiio  traditional  site  of  the  original  pyranuds  of 
Oyambourou  was  pointed  out  to  me,  but  I  foimd  no  trace  of  them. 
The  pyramid  at  the  northern  end  of  the  base  (I'yramid  of 
Carabourou)  was  just  visible  as  a  speck  of  light,  and  on  the  next 
day  I  went  to  it,  and  found  the  stnicture  there  in  just  such  a 
position  as  the  origijial  one  is  said  to  have  occupied,  at  the  very 
edge  of  the  great  ravine  of  Guallabamba,  though  whetlier  it  stands 
on  the  oi-iginal  site  I  am  quite  unable  to  say.     The  labours  of  the 
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Academicians  are  therefore,  in  a  fashion,  still  commemorated; 
though  the  length  of  the  base,  as  La  Condamine  feared,  is  now 
lost  for  ever. 

The  latter  part  of  the  month  of  May  was  principally  occupied 
in  arranging  and  despatching  the  collections.  I  re-examined, 
labelled,  catalogued  and  packed  more  than  8000  separate  objects, 
and  succeeded  in  sending  them  to  the  coast,  carriage  unpaid. 
These  were  found  awaiting  me,  wliile  a  few  other  cases  which 
were  forwarded  some  weeks  later  from  Eiobamba,  carriage  paid, 
were  very  tardy  in  making  their  appearance,  and  caused  a  fort- 
night's detention  at  Guayaquil  It  is  the  usual  habit  in  the 
country  to  pay  for  carriage  in  advance,  and  the  carriers  have 
their  customers  at  their  mercy.  The  establishment  of  a  system 
of  transit  which  shall  be  fair  to  both  sides  is  a  general  want,  that 
affords  another  great  opportunity  to  persons  of  enterprize. 

As  our  faces  were  now  going  to  be  set  homewards,  and  a 
tolerably  close  estimate  could  be  formed  of  the  food  and  other 
matters  that  would  be  required,  surplus  stock  was  cleared  out.  I 
took  a  hundred  Pounds  over  the  counter  in  three  days,  and 
incurred  no  bad  debts.  The  success  of  this  (my  iirst)  essay  at 
storekeeping  was  no  doubt  due  to  some  lines  that  I  saw  on  *  the 
Isthmus '  (said  to  have  been  composed  by  a  Calif ornian  miner  of 
imusual  literary  ability),  headed  No  Trust  given,  which  in  1880 
were  exj)osed  in  a  prominent  position  just  outside  the  llailway 
Station  at  Panama,  and  probably  remain  there  still,  as  they  were 
looked  upon  with  admiration,  and  were  considered  to  embody  a 
great  truth,  in  extremely  felicitous  language.^ 

Some  of  these  goods  were  purcliased  by  the  amiable  Hebraic 
Yankee.  In  the  interstices  of  the  provision  cases  all  sorts  of 
things  which  it  was  supposed  might  be  useful  were  stowed  away, — 
amongst  the  rest,  each  tin  contained  a  little  pill-box,  and  each  box 

^  The  style  of  this  composition  may  be  inferred  from  the  first  line — 

"To  TRUST  is  to  BUST." 
The  remaining  lines  ore  unfit  for  these  pages. 
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held  three  little  pills,  and  every  unit  was  suflBcient  to  effect  its 
purpose.     There  were  a  hundred  or  so  boxes  to  be  got  rid  of,  and 

the  Jew  was  eager  to  trade  for  them.    "  Now  Mr. ,"  said  I,  as 

they  were  handed  over,  "  each  of  these  little  treasures  is  warranted 
to  do  its  work."  But  he  was  suspicious ;  and,  on  going  home,  took 
the  contents  of  a  box,  and  subsequently  took  to  his  bed.  I  heard 
all  about  it,  and  went  to  see  him,  expecting  to  find  him  doleful. 

"  Sorry  to  hear  you  are  ill,  Mr. .    Have  you  tried  those  pills  ? " 

and  found  that  he  was  delighted  with  his  bargain.  "Eeal  fine 
medicine  that !  Mister,"  he  exclaimed,  almost  rapturously,  "  there's 
no  mistake  about  that  medicine!" 

These  matters  arranged,  we  were  ready  to  start ;  before  leaving 
paying  another  visit  to  the  President  of  the  Republic,  this  time 
under  the  care  of  H.E.  the  Chilian  Minister,  Senor  J.  Godoy.^ 
General  Veintemilla  again  enquired  if  there  was  anything  he 
could  do  for  me,  and  I  asked  for  an  Official  statement  of  the 
Provinces  and  Chief  Towns  of  Ecuador.  The  Minister  of 
Haciendas,  who  was  present,  undertook  to  furnish  this  informa- 
tion, and  did  not  do  so.  It  has,  however,  quite  recently  been 
published  by  the  Foreign  Office,  in  the  Report  from  Mr.  Alfred  St 
John,  dated  Quito,  July  14,  1891,  and  is  given  below.^ 

^  I  take  this  opportunity  to  acknowledge  a  number  of  civilities  which  were 
voluntarily  and  very  cordially  rendered  by  this  accomplished  Chilian,  who  almost 
immediately  afterwards  was  appointed  Prefect  of  Lima,  on  the  occupation  of  that 
city  by  his  countrymen. 


2   Provinces. 

Population. 

Provinces. 

Population. 

Carchi  ....      36,000 

Loja 

.     66,456 

Imbabura 

67,940 

Bolivar  . 

.     43,000 

Pichincha 

205,000 

Rios 

.     32,800 

Leon 

109,600 

Oro 

.     32,600 

Tungurahua . 

103,033 

Guayas  . 

.     98,042 

Chimborazo  . 

122,300 

Manabi  . 

.     64,123 

Cafiar  . 

64,014 

Esmeraldas 

.     14,553 

Azuay  . 

132,400 

Oriente  . 

.     80,000 

• 

T( 

otal     . 

.     1,271,861. 

Mr.  St.  John  says  **  the  following  list  shows  the  population  of  the  chief  towns, 
which  has  been  calculated  approximately,"  and  adds,  ''The  taking  of  a  census  in 
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During  the  remainder  of  the  journey  we  travelled  under  the 
auspices  of  a  fresh  interpreter-courier.  Mr.  Verity  having  left 
me,  I  engaged  in  his  place  a  Quitonian,  a  half-Indian,  Francisco 
Javier  Campafia  by  name,  who  had  tendered  his  services  on  several 
occasions.  Verity,  not  long  afterwards,  was  accidentally  killed  at 
Biobamba.  Eobberies  were  frequently  occurring  there,  and  some 
of  the  more  decent  inhabitants  endeavoured  to  put  them  down  by 
patrolling  the  place  at  night.  Two  of  these  parties  met  at  the 
comer  of  a  street,  fired  into  each  other,  and  Verity  fell,  mortally 
wounded. 

Upon  leaving  Quito  on  June  7,  it  was  understood  that  every- 
thing would  be  subordinated  to  a  second  ascent  of  Chimborazo, 
though  if  there  was  time  and  opportimity  it  was  intended  to 
give  some  attention  to  Illiniza,  Altar,  and  Carihuairazo.  A  few 
miles  on  the  road,  we  came  upon  a  small  knot  of  people  who  had 
assembled  to  bid  our  new  interpreter  farewell ;  including  his  wife, 
who  cried,  and  screamed,  and  fell  on  his  neck  as  if  he  were  going 
to  execution.  I  am  told  that  amongst  the  Indians  a  display 
of  grief  lipon  the  departure  of  a  husband  is  quite  the  correct 
thing,  but  am  unaware  whether  his  return  usually  produces  a 
corresponding  amount  of  joy. 

Ecuador  is  a  matter  of  the  greatest  difficulty,  owing  to  the  fact  that  the  Indians, 
who  form  a  great  part  of  the  population,  refuse  to  give  the  necessary  particulars." 

Quito,  50,000  !  Guayaquil,  45,000  ;  Cuenca,  25,000;  Riobamba,  12,000!  Ambato, 
10,000  ;  Loja,  10,000  ;  Latacunga,  10,000  !  Ibarra,  6000  ;  Jipipapa,  5000  ;  Otovalo, 
5000 ;  Porto-viejo,  5000  ;  Guaranda,  4000 ;  Tulcan,  3000. 

In  this  list,  Cotocachi  (a  larger  place  than  Otovalo)  is  not  mentioned.  The  Priest 
informed  me  in  1880  that  there  were  5000  Indians  and  3000  whites  in  his  parish. 
As  the  above  is  an  Official  statement,  I  only  express  my  surprise  at  the  increase  in 
the  population  since  1880  by  a  few  notes  of  admiration. 


CHAPTER  XVI. 

UPON   A  WALK   ON  THE  QUITO   ROAD,   AND   A   JOURNEY  TO   ALTAR. 

Our  new  courier  was  a  little  creature,  who  rode  a  diminutive 
animal,  and  ao  they  were  well  matched ;  hut  the  unhappy  beast 
liad  also  to  cany  a  huge  Mexican  saddle  which  was  aa  much  as 
hia  master  could  lift — garnished  as  it  was  with  many  append^es, 
including  the  faahioiiahle  metal  '  ahoe-Btirrups.'  CampaQa  aspired 
to  lo<»k  comme  il  faut,  and  wore  the  orthodox  buskins,  with  several 
ponchos  one  on  top  of  the  other,  and  tossed  the  tails  of  his  com- 
forter behind  so  that  they  might  float  in  the  wind,  and  shew  hia 
carved  drinking-cup,  which  together  with  the  macheta  are  outward 
and  visible  signs  of  respectability.  Let  it  be  said  for  the  little 
man  that  imder  hia  auspices  we  travelled  more  rapidly,  more 
pleasantly  and  economically  than  before.  No  iiidawful  gains  went 
into  hia  pockets,  and  he  was  an  excellent  interpreter. 

Wo  got  away  from  Machachi  on  the  8th  of  June  to  make  an- 
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other  attempt  to  scale  Illiniza,  proceeding  south  for  about  five  miles 
along  the  high  road,  and  then  turning  south-westwards  (tlirough 
the  yards  of  a  farm  jusC  past  the  Bridge  of  Jambeli)  across  some 
flat,  open  ground  (which  by  Ecuadorians  would  be  called  paramo 
and  in  English  Common  or  Moorland)  steering  towards  the  depres- 
sion between  the  two  peaks.^  David  Beltran  had  got  a  pet  Llama, 
which  was  borrowed  experimentally  for  this  occasion,  and  it  trotted 
alongside  our  party  without  giving  trouble,  wearing  an  expression 
of  demure  self-satisfaction  on  its  face,  as  if  perpetually  saying  to 
itself  "  Gentlemen,  see  how  well  I  go !  Look  how  nicely  I  behave ! " 
It  was  loaded  with  the  photographic  apparatus  and  other  small 
matters,  amounting  in  all  to  about  24  lbs.,  and  carried  that  amount 
easily.  Camped  at  4  p.m.  slightly  lower  than  the  Col  between 
Great  and  Little  lUiniza,  against  a  large  block  of  lava,^  at  a  very 
bare  and  exposed  spot  (15,446  feet);  and  sent  all,  except  the 
Carrels,  2000  feet  lower,  down  to  wood  and  water.  Snow  fell 
heavily  during  the  night,  and  it  blew  hard  from  E.S.E.  Min. 
temp.  26° -5  Faht. 

In  the  morning,  the  first  part  of  our  way  led  over  moderately 
inclined  debris,  and  then  up  the  rather  ill-defined  northern  arSte. 
At  8.30  a.m.  we  clearly  overtopped  Little  Illiniza,'  and  about  9 
came  to  the  foot  of  the  terminal  cliff  of  glacier  which  crowns  the 
summit  of  the  main  peak.  Depositing  here  the  mercurial  baro- 
meter and  other  impedimenta,  we  quitted  the  ar^te  and  commenced 
a  traverse  of  the  eastern  face,  over  ice -varnished  ledges,  beneath 
a  canopy  of  icicles  that  garnished  the  crest  of  the  ridge.     "  Let 

'  Immense  numbers  of  the  butterfly  Pieris  xanthodice,  Lucas,  were  flying  over 
this  ground. 

'  "A  moderately  dark -grey,  slightly  vesicular,  'trachyte.'  .  .  There  are  the 
usual  granules  of  magnetite,  and  some  minute  colourless  crystallites  which  may  be 
apatite.  .  .  The  rook  is  a  homblendic  augite-andesite,  containing  also  some  mica 
and  hypersthene."— Pro£  T.  G.  Bonney,  Proc.  Jtoyal  Soc^  Nov.  27,  1884. 

'  As  the  greatest  height  we  reached  on  this  day  appeared  to  be  16,092  feet,  I 
think  the  elevation  assigned  by  Messrs.  Reiss  &  StUbel  to  Little  lUiniza  (16,936  feet) 
is  too  much.    See  page  131. 

2q 
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Monsieur  advance  a  little/'  said  Jean-Antoine,  and  I  crept  up  to 
him  and  looked  over  his  shoulder.  "We  shall  go  there,"  he  said, 
pointing  to  the  declivity  under  the  top  of  tops  (surmounted  by  a 
cap  of  glacier  and  fringe  of  pendent  icicles)  where  thickly-falling 
snow,  unable  to  lodge,  was  frisking  and  gyrating,  and  sliding  down 
in  streams.  "  Carrel,"  I  replied,  "  we  will  not  go  there " ;  and  I 
went  back  to  Machachi  feeling  very  sore  from  this  second  repulse 
on  Illiniza.^ 

As  the  nature  of  the  work  upon  the  two  attempts  to  ascend 
this  mountain  was  very  similar  (being  a  mixture  of  steep  walking, 
actual  climbing,  and  step-cutting  in  ice  and  snow),  I  was  curious 
to  compare  our  ascending  rates  upon  these  two  occasions.  I  found 
that  on  the  9th  of  February  one  hundred  and  eighty-seven  minutes 
were  occupied  in  going  from  the  camp  (15,207  feet)  to  our  highest 
point  (17,023  feet).  The  rate  of  ascent  therefore  was  9*7  feet  per 
minute.  On  the  9th  of  June,  one  hundred  and  fifty  minutes  were 
taken  in  ascending  1476  feet,  and  the  rate,  consequently,  was 
9" 8  feet  per  minute.  From  this  it  appeared  that  there  was  no 
notable  change  in  our  condition,  either  in  the  way  of  amelioration 
or  depreciation,  in  the  four  months  that  had  elapsed  between 
Feb.  9 — June  9,  during  which  time  we  had  always  been  higher 
than  7000  feet  above  the  level  of  the  sea,  and  on  several  occasions 

^  Left  camp  6.20  a.m.  (temp.  32°  Falit,  bloiving  hard  from  N.E.),  and  took  a 
general  S.W.  by  S.  course  towards  the  highest  point  Rocks  glazed  with  ice,  and 
unpleasant  to  touch.  Followed  the  route  taken  by  the  Carrels  at  the  beginning 
of  May,  but  had  they  not  well  marked  the  route  we  should  have  been  unable  to 
advance.  Seldom  saw  more  than  200  yards  in  any  direction.  At  9.30  a.m.,  after 
reading  barometer  and  collecting  rocks,  went  back  to  camp,  snow  falling  most  of  the 
way.     Returned  to  Machachi  by  7  p.m. 

The  Carrels  said  that  their  ascent  was  made  in  fine  weather,  and  that  they  took 
an  hour  and  a  half  over  the  last  200  feet.  In  the  interval,  the  cornice  at  the 
summit,  they  said,  had  developed  prodigiously.  On  the  9th  of  June  it  was  composed 
of  an  enormous  mass  of  icicles,  fifty  feet  and  upwards  in  length,  which  broke  away 
from  time  to  time,  and  fell  over  their  line  of  ascent.  There  was  more  risk  than  I 
oared  to  encounter  from  the  high  wind,  cold,  and  insecure  footing  on  glazed  rocks, 
raked  by  these  falls  from  the  overhanging  cornice. 
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had  experienced  pressures  lower  than  16 '5  inches  (the  pressure 
at  the  second  camp  on  Chimborazo).  It  seemed  probable  that 
we  had  ascertained  the  worst  that  would  happen  to  us,  provided 
we  did  not  Jiave  to  sustain  still  lower  pressures. 

This  does  not,  however,  at  all  inform  one  whether  our  rate 
upon  Illiniza  was  inferior  to  that  which  we  should  have  attained 
upon  the  mountain  if  it  had  been  placed  at  a  lower  level  (that  is 
to  say,  if  a  higher  pressure  had  been  experienced  whilst  ascending), 
and  on  this  point  there  is  very  little  enlightenment  to  be  obtained 
by  comparing  the  Illiniza  rate  with  the  rates  of  other  persons  upon 
equally  elevated  mountains  in  diflferent  parts  of  the  world ;  for 
the  difiBculties  presented  upon  mountain  ascents  vary  so  much  as 
to  make  it  nearly,  or  quite  impossible  to  select  any  two  upon 
which  one  might  expect  to  attain  precisely  the  same  rate.  The 
ascent  of  the  Tetons,  for  example,  cannot  be  compared  with  that  of 
Pike's  Peak,  or  the  Aigmlle  du  Dm  with  Altels.  The  natures  of 
these  mountains  are  dissimilar ;  and,  in  order  to  arrive  at  anything 
like  just  conclusions  concerning  the  effects  of  diminished  pressure, 
comparisons  must  be  made  between  walks  of  a  similar  nature, 
taken  under  similar  conditions.  This  brings  me  to  what  I  consider 
one  of  the  most  interesting  incidents  of  the  journey,  namely,  a 
walk  taken  on  the  Quito  road,  at  an  elevation  of  about  10,000 
feet,  for  comparison  against  a  similar  walk  slightly  above  the 
sea-level. 

Before  starting  for  the  Great  Andes  of  the  Equator,  I  had 
considered  in  what  manner  one  might  best  determine  whether 
diminution  in  atmospheric  pressure  weakened  the  bodily  powers ; 
and  no  method  appeared  so  practicable  as  comparison,  at  different 
pressures,  of  the  natural  and  habitual  rate  of  walking.  The 
simplicity  of  this  idea  may  perhaps  excite  ridicule  amongst  those 
who  are  not  aware  of  the  regularity  with  which  it  is  possible  to 
walk,  and  of  the  precision  with  which  a  pedestrian  may  estimate 
his  rate.  Even  amongst  those  who  follow  pedestrianism  profes- 
sionally, there  are  probably  few  who  will  admit  the  possibility 
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of  walking  three  miles  without  a  greater  difference  than  three 
seconds  between  any  of  the  imles.  Nevertheless  it  can  be  done, 
and  by  constant  observation  one  may  guess  the  rate,  without 
reference  to  a  watch,  within  a  few  seconds. 

In  1879,  my  habitual  pace  when  walking  for  exercise  and  in 
ordinary  dress  (not  racing  in  airy  costume)  was  well  ascertained. 
I  often  walked  a  number  of  consecutive  miles  at  about  eleven 
minutes  per  mile.  This  was  my  natural  and  ordinary  rate,  and  it 
waB  not  necesBaiy  to  go  over  a  measured  mile  to  learn  it  But,  in 
order  that  it  might  be  verified,  before  leaving  for  Ecuador,  I  walked 
seven  miles  on  the  lillie  Bridge  Ground,  Brompton,  and  had  the 
time  per  mile  noted  by  two  attendants. 

In  Ecuador,  I  looked  for  the  most  level  piece  of  road  at  a 
considerable  elevation,  and  found  nothing  more  suitable  than  the 
Quito  road  about  two  miles  south  of  Machachi,  where  it  was  per- 
fectly straight,  and  slightly  descending  towards  the  north.  On 
this  I  measured  a  half-mile  with  Jean-Antoine,  and  placed  the 
cousins  at  the  two  ends  as  witnesses  and  timekeepers.  The  same 
dress  was  used  as  before  (ordinary  walking  dress,  and  heavy  mount- 
ain boots).  I  found  the  time  per  mile  was  increased  54  seconds. 
This  will  be  seen  by  comparing  the  statements  given  below. 


At  Lillie  Bridge 

Grounds,  Brompton, 

Aug.  6,  1879. 

On  the  Quito  Rosd 

(0925  feet  above  sea-level), 

June  11,  1880. 

First  Mile     . 

min.    sec. 
.      10     45 

min.    sec. 
11     13 

Second    „ 

.      11       0 

12     32 

Third     „ 

.      10     58 

12       3 

Fourth    „ 

.      10     59 

12     13 

Fifth       „      . 

.      11     14 

12     11 

Sixth      „      . 

11     18 

11     35 

Seventh  „ 

.      11     11 

•      ■      • 

Total  time 

.      77     25 

71     47 

Mean  rate  i)er  mile 

11       4  (nea 

rly) 

11     58  (nearly) 

Max.  temp,  during  w 

alk           67° -6  Faht 

eO'^'b  Faht. 

Min.      ,,              ,, 

64^-0    „ 

49'0    „ 

Mean     „ 

65''-75  „ 

64**-75  „ 

Wind       . 

S.S.W.  (force  3-5)  gi 

isty 

S.S.E.  (force  3-4^ 
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On  each  of  these  occasions,  the  first  mile  was  intentionally 
traversed  at  a  quicker  pace  than  the  rest.  Over  the  remainder 
(with  the  exception  of  the  last  mile  at  Machachi),  at  each  place,  I 
endeavoured  to  walk  at  exactly  the  same  rate,  mile  per  mile,  and 
at  Brompton  did  the  next  three  miles  in  11  min.,  10.58  and  10.59 
respectively.  In  the  fifth  and  sixth  miles  heavy  rain  fell,  and 
caused  a  marked  diminution  in  the  rate,  which  was  improved 
in  the  last  mile  with  better  weather,  and  I  left  off  feeling  that 
another  seven  miles  could  certainly  have  been  covered  in  less  time. 

Although  endeavouring  to  accomplish  the  first  mile  on  the 
Quito  road  at  the  same  rate  as  in  London,  it  took  nearly  half  a 
minute  longer,  and  the  difference  was  larger  on  the  second  one.^ 
The  next  three  miles  were  walked  at  a  tolerably  regular  pace,  and 
I  quickened  up  on  the  sixth,  and  left  off  feeling  that  I  could 
scarcely  improve  the  rate,  and  certainly  could  not  walk  another 
six  miles  in  71  min.  47  seconds.* 

It  is  nearly  impossible  upon  two  such  occasions  to  have  the 
conditions  exactly  alike.  At  Machachi  there  were  the  advantages 
of  being  10  lbs.  lighter  than  in  London  and  walking  with  tempera- 
ture 11°  Faht.  cooler,  and  the  disadvantage  of  being  impeded  by 
traffic.  In  London,  though  the  track  was  kept  clear,  there  was 
the  disadvantage  (during  part  of  the  time)  of  walking  in  dragging 
clothes,  soaked  with  rain.  AU  things  considered,  the  conditions 
were  pretty  evenly  balanced ;  and,  as  I  am  unable  to  assign  the 
depreciation  in  my  ordinary  and  habitual  rate  to  any  other  cause, 

^  This  was  partly  caused  by  haying  to  pass  three  times  through  a  large  flock 
of  sheep. 

^  Before  this  walk  at  Machachi  my  temperature  was  98**' 5  Faht.,  and  98*** 4 
35  minutes  after  it  was  over.  Pulse  before  the  walk  73,  and  101  half  an  hour  after 
it  was  over.  [M.  Paul  Bert  has  shewn  that,  when  sitting  still,  the  rate  of  the  pulse 
can  be  raised  by  reduction  of  pressure.  See  Appendix  J.]  Some  years  later,  after 
walking  six  miles  at  a  much  faster  rate,  on  a  measured  half-mile  on  a  Surrey  road 
with  a  gradient  selected  to  correspond  with  that  on  the  Quito  road,  I  found  that  my 
pulse  was  only  raised  from  72*5  (mean  of  two  minutes)  to  96  (mean  of  four  minutes). 

Owing  to  the  failure  of  a  medical  gentleman  to  keep  his  appointment,  my  pulse 
and  temperature  were  not  observed  on  Aug.  6,  1879. 
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I  consider  it  was  due  to  the  fact  that  on  the  11th  of  June,  on  the 
Quito  road,  atmospheric  pressure  was  a  little  over  21  inches, 
instead  of  the  29 — 30  inches  to  which  I  was  accustomed. 

Some  persons  ^  disbelieve  in  the  reaKty  of  mountain-sickness, 
and  seem  reluctant  to  credit  that  human  beings  can  be  affected  by 
diminution  in  atmospheric  pressure,  and  to  them,  perhaps,  this 
experiment  will  prove  nothing.  As  regards  myself,  it  appeared 
to  me  to  be  conclusive  that  a  marked  effect  was  produced,  and 
an  effect  of  a  kind  which  I  had  never  suspected  at  corresponding 
altitudes  (pressures)  in  the  Alps,  where  there  was  no  possibility  of 
applying  a  similar  test.2 

On  the  12th  of  June  we  finally  left  Machachi,  and  marched 
(without  change  of  animals)  in  three  successive  days  to  Latacunga,^ 
Ambato,  and  Eiobamba.  The  Jovial  Man  (who  had  sometimes 
been  a  cause  of  embarrassment)  was  replaced  by  a  strong  and  very 
willing  lad,  named  Domingo — otherwise  the  caravan  was  composed 
as  before.  The  15th  was  consumed  in  preparations  for  Altar,  and 
in  enquiries  as  to  route.     After  balancing  a  number  of  opinions,  it 

*  Including  Men  of  Science.  Prof.  Piazzi  Smyth,  F.R.SS.  L.  ^  £.,  etc,  etc, 
says  in  his  Teneriffe,  an  A8tro7Ufmer*8  Ea^aerimmt,  at  pp.  381-2,  **  If  a  windlass  or  a 
treadmill  were  erected  in  London,  and  a  gentleman  in  easy  circumstances  set  some 
fine  morning  to  perform  at  one  of  these  ingenious  machines,  an  amount  of  work, 
equal  to  the  mechanical  task  of  raising  his  own  weight  up  through  the  height  of 
10,000  feet  perpendicular  in  seven  hours, — I  believe  that,  though  breathing  air,  of  a 
density  of  thirty  mercurial  inches,  he  would  be  distressed  as  much  as  the  traveller 
who,  by  ascending  a  mountain,  performs  the  same."  The  remainder  of  the  passage 
should  be  read. 

^  It  would  be  interesting  if  pedestrians,  who  have  ascertained  to  a  nicety  the 
times  within  which  they  have  frequently  covered  such  distances  as  one  hundred 
yards  or  a  mile,  would  endeavour  to  repeat  their  performances  on  the  flat  pieces  of 
road  which  can  be  found  at  the  tops  of  some  of  the  Alpine  carriage  passes. 

'  In  returning  from  Machachi  to  Latacunga,  we  took  the  old  road,  past  Mulalo, 
on  the  left  bank  of  the  Cutuchi,  and  visited  the  so-called  Inca's  house  which  is 
situated  a  short  distance  to  the  south  of  Gallo.  The  small  amount  of  the  original 
structure  still  remaining  has  been  embodied  in  some  modem  farm-buildings.  The 
stones  were  finely  dressed,  and  fitted  without  mortar  or  cement.  I  saw  none  measuring 
more  than  18  x  12  x  12  inches. 
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was  decided  to  proceed  ma  Penipe,  and  we  went  to  that  place  on 
June  16,  leaving  part  of  our  animals  at  Eiobamba  to  recruit.^ 

At  Penipe,  the  Jefo-politico  was  also  the  village  tailor.  He 
administered  the  law  and  mended  trousers  alternately ;  and  created 
a  favourable  impression  on  five  minutes*  acquaintance,  after  declar- 
ing, according  to  the  manner  of  the  country,  that  his  house  was 
ours,  by  adding  with  uncommon  frankness,  "but,  Senor,  I  would 
recommend  you  not  to  go  in-doors,  for  the  fleas  are  numerous,  and 
I  think  your  Excellencies  would  be  uncomfortable!" 

Having  obtained  some  information  from  him,  we  went  on  in 
the  afternoon  to  a  small  hacienda  called  Candelaria,  a  miserably 
poor  place,  where  nothing  eatable  could  be  had ;  and,  being  advised 
that  mules  could  not  be  used  much  farther,  negotiated  transport 
with  several  young  louts  who  were  loafing  about.  For  eighteen- 
pence  each  per  day,  and  food,  four  of  them  agreed  to  go  to  the 
end  of  their  world — that  is  to  say,  to  the  head  of  the  V^illey  of 
Collanes. 

The  master  of  this  ragged  team  could  hardly  be  distinguished 
from  his  men.  He  was  a  young  feUow  of  three  or  four  and  twenty, 
who  wore  a  tattered  billycock  hat,  and  no  shoes  or  stockings.  His 
very  sad  countenance  probably  had  some  connection  with  his 
obvious  poverty.  The  farm  could  scarcely  have  been  more  bare 
of  food.  There  was  general  want  of  everything — of  yerba  for  the 
beasts,  who  had  to  go  back  for  forage;  for  ourselves  there  was 
nothing;  and  food  for  the  porters  had  to  be  fetched  from  a  dis- 
tance and  sent  up  crfter  us.  The  master  volunteered  to  come  on 
the  same  terms  as  his  men,  and  to  this  I  consented,  on  condition 
that  he  worked ;  though  feeling  that  it  was  somewhat  out  of  place 
to  have  one  of  the  great  landed  proprietors  of  the  country  in  my 
train.     This  shoeless,  stockingless,  and  almost  saTis-cidottian  youth 

^  Riobamba  probably  covers  nearly  as  much  ground  as  Quito.  Its  principal 
Plaza  is  laige,  and  the  streets  are  made  of  very  unusual  width,  as  a  precaution  in 
case  of  earthquakes.  For  the  same  reason  the  houses  mostly  consist  of  one  floor 
only.  It  had  an  empty  and  deserted  air,  and  in  1880  cannot,  I  think,  have  contained 
more  than  7000  inhabitants. 


304  TRAVELS  AMONGST  THE  GREAT  ANDES,     chap.  xvi. 

claimed  (I  am  informed,  truly)  to  be  the  absolute  owner  of  a 
princely  domain.  His  land,  he  said,  stretched  from  Candelaria  to 
the  Volcano  Sangai.  In  the  vicinity  of  the  farm  its  boundaries 
were  defined,  "but  elsewhere"  (said  with  a  grand  sweep  of  the 
hand)  "it  extended  as  far  as  you  could  go  to  the  east"  At  a 
moderate  estimate,  he  owned  three  hundred  square  miles. 

On  the  l7th  of  June,  in  two  hours  from  the  farm,  we  came  to 
a  patch  of  open  ground  in  the  middle  of  a  forest,  and  the  Master 
of  Candelaria,  who  acted  as  guide,  said  mules  could  go  no  farther. 
Cevallos  was  left  here  with  the  animals,  while  we  continued  on 
foot,  traversing  at  first  a  dense  wood,  which  was  impenetrable 
until  three  men  with  machetas  had  cleared  a  way,  and  then  800 
very  steep  feet  up  the  buttress  of  an  alp.*  This  brought  us  to  a 
track  winding,  at  a  high  elevation,  along  the  northern  side  of  the 
Valley  of  Collanes.  At  the  latter  part  of  the  day  we  crossed  from 
the  right  to  the  left  bank  of  the  valley,  and  encamped  (at  12,540 
feet)  in  a  little  patch  of  trees,  close  to  the  foot  of  the  highest  peak 
of  Altar. 

This  valley  of  Collanes  was  well  watered.  Eain  fell  all  the 
way,  and  during  nearly  the  whole  of  the  succeeding  four  days.  Its 
slopes  were  adapted  for  grazing,  deep  with  luxuriant  grass,  yet 
without  a  house,  or  hut,  or  sign  of  life.  "  Why  are  there  no  cattle 
here  ? "  "  No  money,"  replied  the  youth,  gloomily.  "  Well,"  said 
Jean-Antoine,  "if  /  had  tliis  valley  I  would  make  a  fortuna" 
When  returning,  we  asked  the  Master  if  he  would  sell  some  of 
this  land,  pointing  out  a  tract  about  six  miles  long  by  three  or 
four  broad — say  twenty  square  miles,  and  he  answered  in  the 
affirmative.  "For  how  much?"  He  reflected  a  little,  and  said 
"  one  hundred  pesos."  "  For  three  hundred  and  fifty  francs.  Carrel, 
the  land  is  yours ! "  It  was  just  one  farthing  per  acre.  As  he  was 
so  moderate,  I  tliought  of  buying  Altar  for  myself,  and  asked  what 

*  There  were  some  very  steep  bits  on  this  journey  ; — from  the  Bridge  of  Peni[)e 
to  the  viUage  (about  350  feet) ;  between  Penii)e  and  Candelaria,  950  feet  in  one  con- 
tinuous ascent ;  and  then  the  800  feet  mentioned  above.  The  track  in  the  Valley  of 
Collanes  itself  was  more  level  and  less  undulating  than  usual. 
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he  would  take  for  the  whole  mountain.  "  No !  no !  he  would  not 
sell  at  any  prica"  "  Why  not  ? "  He  was  reluctant  to  answer. 
"  Why  will  you  not  sell  Altar  ? "  "  Becawse  there  is  much  treamre 
there  !  " 

The  treaauree  of  Altar  have  yet  to  be  discovered.  The  mount- 
ain is  an  extinct  Volcano,  having  a  crat«r  in  the  form  of  a 
horse-shoe  (larger  than  that  of  Cotopaxi),  open  towards  the  west ; 


with  an  irregular  rim,  carrying  some  of  the  finest  rock  peaks  in 
Ecuador.  The  culminating  point'  is  on  the  southern,  and  the 
second  peak  (which  is  only  slightly  inferior  in  elevation  to  the 
highest  point)  lies  opiKisite  to  it  on  the  northern  side  of  the  crater. 
The  walls  of  the  cirque  are  exceedingly  ru^ed,  with  much  snow, 
and  the  floor  is  occupied  by  a  glacier,  which  is  largely  fed  by  falls 
from  '  hanging-glaciers '  on  the  surrounding  slopes  and  cliffs.     Tlie 

'  AccordiDgtoLaCondaniiDcitslieightUI7,458  feet;  RcisB ft  Stiibel  say  17,730 
Tect.     It  is  probably  tho  Ji/th  in  rank  of  the  Qreat  Andes  of  ttio  Equator. 

2r 
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highest  peak  rises  about  3500  feet  above  the  apparent  floor  of  the 
crater  in  cliffs  as  precipitous  as  the  steepest  part  of  the  Eigher. 

June  18.  In  Camp  in  the  Valley  of  Collanes.  Fiading  that  we 
were  nearly  under  the  highest  peak,  and  (from  such  glimpses  as 
could  be  obtained  through  the  clouds)  that  there  was  very  little 
chance  of  an  ascent  being  effected  from  the  inside  of  the  crater, 
I  sent  off  J. -A.  Carrel  at  5.30  a.m.  with  two  of  the  porters  to 
examine  the  oiUside,  and  Louis  with  another  to  the  outside  of  the 
second  peak.  Soon  after  mid-day  Jean-Antoine  returned,  and 
reported  unfavourably ;  and  at  4  p.m.  Louis  came  back,  saying  he 
had  no  view  of  the  second  summit  during  the  whole  day,  but 
thought  we  could  go  as  far  as  he  had  seen.^  Determined  to  shift 
camp  to  the  north  side  of  the  mountain,  outside  the  crater,  if 
weather  would  permit.  Min.  temp,  tliis  night  was  33°' 5,  and  on 
the  17th,  29°  Faht 

June  19.  In  Camp  in  the  Valley  of  Collanes,  High  wind  from 
the  south-east  nearly  blew  the  tent  over  in  the  night,  though  it 
was  well  protected  by  trees.  At  daybreak  there  was  a  hard  gale, 
and  we  were  unable  to  move  the  camp.  All  the  peaks  of  Altar 
were  clouded,  and  much  new  snow  had  fallen  on  the  lower  ci'ags. 

^  They  brought  back  rock  samples  from  the  highest  points  which  were  reached. 
I  judge,  from  the  aneroids  supplied  to  them,  that  Jean-Antoiue's  party  got  to  about 
15,500  feet  on  the  south  side  of  the  highest  point,  and  Louis'  to  about  14,500  feet  on 
the  north-west  side  of  the  second  summit.  In  regard  to  the  specimen  broken  by 
Jean-Antoine  from  rock  in  situ  Prof.  Bonney  says  (/Voc  Royal  Soc,  Nov.  27,  1884), — 
*' A  very  dark  compact  rock,  with  fairly  numerous  specks  of  a  greyish  felspar,  and 
with  occasional  minute  vesicles.  Under  the  microscope  the  gronnd-mass  is  found 
to  be  a  glass,  in  itself  almost  colourless,  but  so  crowded  with  opacite  as  to  appear 
almost  opaque  with  low  powers  ;  in  fact  its  true  structure  can  only  be  seen  in  very 
thin  sections  and  with  high  powers.  .  .  It  is  a  little  difficult  to  decide  whether  to 
retain  this  rock  in  the  augite>andesites,  or  to  term  it  a  basalt."  The  rock  from  the 
northern  peak  of  Altar  is  '*a  reddish-grey  trachyte,  studded  with  crystals  of  rather 
glassy  white  felspar,  roughly  about  '1  inch  diameter,  and  containing  some  minute 
vesicles.  The  ground-moss  api>earB  to  be  a  clear  glass,  with  numerous  lath-like 
crystallites  of  felsi)ar,  but  is  so  thickly  crowded  with  ferrite  and  opacite,  esjiecially 
the  former,  as  to  be  all  but  o^Mique  except  in  the  thinnest  ^lart  of  the  section.  .  Tlie 
rock  is  an  augite-audesite,  probably  containing  some  hypersthene." 
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Same  state  of  things  continued  all  day.  Wind  dropped  at  night. 
Min.  temp,  again  33°- 5  Faht. 

Watched  for  the  peaks  all  day.  Saw  that  the  highest  point 
near  its  summit  was  guarded  by  pinnacles  as  steep  as  the  Aiguille 
du  Dru.  The  face  towards  the  north  carried  several  hanging- 
glaciers.  Frequently  heard  the  roars  of  avalanches  tumbling  from 
them  on  to  the  glacier  in  the  crater,  the  true  bottom  of  which 
probably  lies  several  hundred  feet  below  the  ica  This  crater- 
glacier,  in  advancing,  falls  over  a  steep  wall  of  rock  at  the  head  of 
the  Valley  of  Collanes,  in  a  manner  somewhat  similar  to  the 
Tschingel  Glacier  in  the  Gasteren  Thai.  Some  of  the  ice  breaks 
away  in  slices,  and  is  re-compacted  at  the  base  of  the  cliff,  while 
part  maintains  the  continuity  of  the  upper  plateau  with  the  fallen 
and  smashed  fragments.  This  connecting  Knk  of  glacier  (seen  in 
front)  appears  to  descend  almost  vertically. 

June  20.  From  Camp  in  the  Valley  of  Collanes  to  Camp  in  the 
Valley  of  Naranjal.  Broke  up  camp  and  left  at  7.25  am. ;  crossed 
a  small  ridge  running  out  of  the  north-west  end  of  the  crater, 
and  descended  into  the  Valley  of  NaranjaL  Spied  a  big  rock 
surrounded  by  small  trees,  and  camped  against  it  (13,053  feet). 
The  Valley  of  Naranjal  skirts  the  outside  of  Altar  on  the  north. 
Was  told  that  in  six  hours  it  would  bring  one  to  the  village  of 
Utunac.  The  second  peak  of  Altar  was  almost  exactly  due  East 
of  camp. 

In  afternoon  went  with  Jean-Antoine  to  the  crest  of  the  ridge 
on  the  north  of  our  valley,  to  try  to  make  out  a  route  and  for 
angles  to  fix  our  position.  Descended  after  waiting  two  hours  and 
seeing  nothing.  Great  quantities  of  smoke  rising  from  the  bottom 
of  our  valley.  Found  camp  nearly  surrounded  by  flames — Louis 
Carrel  having  set  fire  to  the  grass  to  amuse  himself  All  hands 
had  to  work  for  an  hour  to  beat  out  the  flames  and  cut  down 
bushes,  and  we  narrowly  escaped  being  burnt  out.  Continued 
windy  and  misty  all  night,  and  nothing  could  be  seen.  "  This  is 
going  to  be  another  Sara-urcu,"  groaned  Jean-Antoine,  whose 
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thoughtH  were  in  the  Val  Toumanche.     Min.  temp,  in  night  34° 
Faht 

Juru  21.  From  Camp  in  Valley  of  Naranjal  to  Penipe. 
Settled  overnight  to  return  to  Riobamba  if  there  was  no  improve- 
ment in  the  weather.  In  morning,  as  before,  f<^  right  down  to 
bottom  of  valley,  with  steady  drizzle.     Master  of  Candelaria  said 

»).;..     nine     tV,a    T-iunilap    t.hinn      anA      cravo    nr>    hnrie 


in  despair,  recrossed  ridge  at  north-west  end  of  Altar/  descendeil 
Valley  of  Collanes  rapidly,  and  arrived  at  Penipe  at  5.5  p.m. 
Eemembering  the  advice  of  the  worthy  tailor,  I  endeavoured  to 

'  Round  about  the  summit  of  tbu  pitsa  between  the  two  v&llej^  nther  more 
than  13,000  feet  above  the  level  of  the  8e«,  on  ground  n-hete  enow  had  fallen  every 
day  daring  our  stay,  I  collected  twenty-si):  epedes  of  flowering  plants  in  flower, 
including  several  Valerians  and  Geraniurae,  and  five  (Jentians  (Gatliana  ceradioMt*, 
OriiGt;  0.  ctmua,  H.B.K.;  O.foliota,  H.B.E.;  O.  Ainui  i>m,  Buiz  A  Pavon  ;  and 
Q.  ledifolia,  H.B.R.)  In  the  same  neigtiboorliood  the  liohens  Umta  eontula, 
Eoerb.,  and  Stenocattlon  Umuntomm,  Fries,  and  the  moss  Orimviia  amblyqiAifUa, 
C.H.,  were  abnndant. 
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sleep  outside  the  house  on  a  plank  form — a  thing  with  length  and 
no  breadth ;  and  finding  that  this,  through  being  near  the  ground, 
allowed  the  curs  of  Penipe  to  browse  on  my  boots,  shifted  in  the 
course  of  the  night  to  the  top  of  a  table  (which  had  breadth  but 
no  length),  and  curled  myself  up,  as  printers  might  say,  into  the 
shape  of  C,  grotesque. 

Little  refreshed  by  slumber,  we  returned  across  the  rickety 
bridge  to  Biobamba ;  without  incident  except  a  furious  stampede 
of  our  animals,  who  took  this  way  of  shewing  that  they  had 
benefited  by  their  sojourn  in  the  forest.  As  a  general  rule, 
Ecuadorian  mules  display  no  eagerness  to  get  either  onward  or 
upward,  and  upon  flat,  open  ground,  where  there  is  plenty  of  room, 
each  one  seems  to  wish  to  be  last ;  while  on  approaching  narrow 
places,  and  ruts  in  greasy  earth  where  only  one  can  pass  at  a  time, 
suddenly  galvanized  into  life,  they  dash  forward  with  outstretched 
necks,  racing  to  get  through  first ;  and  deaf  to  command,  persua- 
sion or  entreaty  outstrip  the  arrieros,  unheeding  their  shouts  and 
"  lado's,"  and  rush  at  headlong  speed,  cannoning  each  other  and 
dislodging  their  loads.  Then  arises  HuUaballoo !  while  the  comers 
of  packing-cases  are  splintered  and  their  sides  stove  in,  to  the 
future  dismay  of  consignor  and  consignee.  After  six  months* 
experience  of  the  manners  and  customs  of  the  Ecuadorian  mule, 
one  began  to  understand  why  glass  was  dear  in  Quito. 


CHAPTER  XVII. 

THE  FIRST  ASCENT  OF  CARIHUAIRAZO. 

Although  compelled  by  force  of  circumstances  to  leave  Chiin- 
borazo  for  a  while  (see  pp.  78-80),  nothing  had  occurred  to  alter 
my  determination  to  ascend  that  mountain  again ;  and  indeed  it 
was  strengthened,  because  I  perceived  that  a  repetition  of  baro- 
metric observations  would  have,  for  the  measurements  of  pressure 
w)iich  had  been  made  since  the  first  ascent,  much  the  same  value 
as  a  '  base  of  verification '  in  a  triangulation.  There  was  no  longer 
reluctance  on  the  part  of  my  assistants — they  were  my  most 
wilhng  and  obedient  servants — and  we  expected  to  have  the  com- 
pany of  Oanipaiia  and  David,  both  of  whom  had  shewn  some 
aptitude  in  keeping  on  their  legs.  When  preparations  were  com- 
pleted at  lUolmmba,  I  proposed  first  to  execute  a  measurement  on 
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the  Quito  road  to  get  '  a  scale '  for  Chimborazo ;  next  to  ascend 
Carihuairazo,  to  test  the  snow-going  abilities  of  the  aspirants; 
then  to  cross  between  the  two  mountains  and  to  ascend  Chim- 
borazo by  the  long  snow-slope  which  had  been  remarked  from 
Guaranda  (see  p.  25);  and  lastly  to  complete  the  circuit  of  the 
mountain.  Though  little  margin  of  time  was  left  for  the  unfore- 
seen, if  everything  went  happily,  it  was  possible  to  do  this  by  the 
8th  of  July,  the  date  on  which  it  would  be  necessary  to  leave,  to 
catch  the  steamer  going  north  from  Guayaquil. 

Before  starting  from  the  town,  we  took  advantage  of  market- 
day  to  lay  in  additional  stores ;  and  as  my  people  fancied  the  bread 
of  the  country,  which  was  brought  in  for  sale  by  Indian  women, 
Jean-Antoine  and  I  went  to  the  Plaza,  and  bought  a  sackfuL  We 
then  moved  oflf  to  continue  purchasing  in  another  part,  and  pre- 
sently found  ourselves  followed  by  one  of  the  women,  who  talked 
glibly  in  some  incomprehensible  aboriginal  dialect,  proffering  an 
armful  of  bread,  which  apparently  she  wanted  to  selL  We  shook 
our  heads  and  tried  to  get  rid  of  her,  but  she  would  not  be  rebuffed, 
and  became  an  annoyance  by  creating  '  a  scene.'  It  was  at  last 
explained  by  one  of  the  bystanders  that  she  wished  us  to  take  the 
bread  gratis,  that  it  was  our  due,  she  had  not  given  enough  for  the 
money  that  had  been  paid ;  and  nothing  would  induce  that  woman 
to  go  away  until  it  was  accepted,  and  her  conscience  was  satisfied. 

June  25.  From  Riohav}ba  to  Camp  on  lower  dopes  of  Chim- 
borazo} Despatched  the  Carrels,  David,  Campafia,  Cevallos,  and 
Domingo  at  9.15  a.m.,  with  eleven  beasts,  and  followed  at  11.15. 
Made  for  the  depression  between  Chimborazo  and  Carihuairazo, 
and  camped  about  two  and  a  half  miles  to  the  north-east  of 
Chuquipoquio.^    Eainy  day.     Min.  temp,  at  night  30*^' 5  Faht. 

June  26.  Measurement  on  road,  &c.     Sent  out  Domingo  to  cut 

^  At  the  place  marked  Camp  7  on  Map  of  Chimborazo. 

'  On  the  24th,  I  received  a  letter  from  Mr.  Chambers  (Guayaquil),  which  had 
been  written,  and  despatched  by  the  ordinary  post,  on  April  3.  All  letters  in  this 
country  are  liable  to  be  opened  and  delayed.  In  1880,  it  was  said  that  the  British 
Minister's  letters  were  the  only  ones  which  were  exempt  from  this  ti'eatment 
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firewood;  Campafia  and  David  to  Mocha  and  the  neighhouring 
villages  to  collect  antiquities  and  to  buy  food ;  and  went  with  the 
Carrels  to  commence  measurement  on  the  high  road,  where  it 
runs  across  the  Paramo  of  Sanancajas.  On  return  to  camp  found 
that  Domingo  had  been  assailed  by  two  men,  who  took  away  his 
macheta,  and  would  not  restore  it  until  he  had  given  up  all  the 
money  he  possessed.  At  dusk  a  horseman  rode  up  (who  was 
recognized  as  one  of  the  men  attached  to  Chuquipoquio),  and  in  a 
very  insolent  manner  demanded  payment  for  permission  to  camp, 
and  for  the  grass  our  beasts  were  eating.  Had  it  explained  to  him 
that  he  had  better  take  himself  off,  and  he  rode  away  shouting 
that  he  would  come  back  with  others  at  night  and  steal  our 
animals.  About  9  p.m.  Campafia  and  David  came  in,  very  excited, 
saying  that  a  few  miles  off,  on  the  high  road,  two  men  had  spread 
a  wliite  cloth  before  their  beasts,  to  try  to  frighten  them,  and  had 
then  rushed  in.  There  was  a  tussle,  and  my  men  scampered  off, 
with  the  loss  of  a  few  trifles. 

Puttmg  these  several  things  together,  it  seemed  that  Senor 
Chiriboga  must  have  again  come  up  from 
Kiobamba  "to  watch  over  and  care  for  us" 
(see  p.  82),  and  it  became  necessary  to  avoid 
liis  attentions.  The  position  of  the  camp  was 
excellent  for  defence,  though  it  had  not  been 
selected  with  any  such  view.  There  was  a 
small  torrent  on  the  north  side,  and  a  narrow 
but  deep  earthquake  fissure  on  the  south. 
The  two  united  towards  the  east,  and  our 
camp  was  placed  on  the  west  (at  A,  B). 
When  the  anunals  were  driven  in  to  Z,  no 
one  could  get  at  them  without  passing  us. 
Kept  watch  until  past  midnight,  and  then 
roused  Louis  to  take  a  turn  for  an  hour,  but 
before  his  time  was  half  over  he  was  snoring  again.  Continued 
to  watch,  and  at  2  a.m.  heard  whistling,  and  low  voices  of  persons 
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approaching.  Said  nothing;  took  my  whip  and  aroused  the 
others ;  hung  out  the  lanterns  to  shew  them  the  way,  and  shouted 
defianca  Apparently,  the  thieves  thought  they  might  have  a 
warm  reception  and  went  off.  Night  being  very  dark,  we  saw 
no  one.  After  this  my  people  considered  that  it  might  be  as 
well  to  keep  watch,  and  I  went  to  sleep.    A  windy,  rainy  night. 

JuTie  27.  From  Camp  near  High  Road  to  Camp  on  tJie  south  side 
of  Carihvairazo.  At  8.15  a.m.  a  muleteer  from  Machachi  (known 
to  CevaUos)  came  in  and  said  that  eleven  beasts  had  been  stolen 
from  him  last  night,  a  few  miles  on  the  other  side  of  the  tambo. 
Even  the  loss  of  one  animal  would  have  caused  us  great  incon- 
venience,— ^probably  would  have  upset  everything ;  and,  as  there 
were  evidently  cattle-stealers  about,  we  abandoned  the  measure- 
ment, and  moved  upwards  out  of  their  reach,  and  beyond  the 
attentions  of  the  robber  of  Chuquipoquio.  At  1.30  p.m.  broke 
up  camp,  and  proceeded  by  the  valley  between  Chimborazo  and 
Carihuairazo,  called  Yacu-larca,  passing  a  number  of  half- wild 
cattle,  with  lashing  tails  and  twitching  heads,  who  could  have 
made  a  very  pretty  mess  of  us  if  they  had  charged;  and  about 
3.30  crossed  the  stream. 

In  the  bed  of  this  river  (the  Eio  Blanco)  there  were  quick- 
sands, of  which  I  became  aware  by  being  nearly  shot  over  the 
head  of  my  animal ;  ^  and  the  slopes  on  the  farther  side  were  found 
to  be  very  swampy.  Large  thickets  high  up  on  the  flanks  of 
our  mountain,  with  trees  of  considerable  age,  lead  one  to  suppose 
that  it  was  long  since  it  was  an  active  Volcano.  We  steered  for 
a  rather  prominent  clump,  in  a  vallon  running  north  and  south, 
and  camped  at  13,377  feet  on  its  western  or  right  bank,  nearly 
due  south  of  the  two  principal  summits  of  Carihuairazo.  Violent 
wind  at  night  from  E.  to  N.E.     Min.  temp.  33°  Faht. 

^  As  the  Rio  Blanco  was  a  trifling  stream,  we  began  to  cross  it  in  three  or  four 
places  at  once.  Several  of  the  animals  passed  over  without  trouble.  My  own 
refused  to  advance,  until  whipped,  and  in  the  very  next  step  it  plunged  into  a 
quicksand.    All  hands  coming  quickly,  it  was  speedily  extricated. 

2s 
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June  28.  In  Camp.  Kept  indoors.  Had  not  got  the  bearing 
of  the  summit,  and  would  not  start.  Clouds  nearly  down  to  our 
level  all  day,  and  from  12  to  8  p.m.  rain,  sleet  or  hail  fell  unceas- 
ingly. After  that  saw  stars  for  a  short  time  and  got  bearings. 
Prepared  for  an  early  start  to-morrow.  Cut  bundles  of  branches 
and  twigs  to  mark  line  of  ascent.  Bain  and  snow  recommenced 
at  9  p.m.,  and  continued  to  fall  nearly  all  night. 

June  29.  Ascent  of  the  middle  peak  of  CaHhuairazo.  Left 
camp  at  5.50  a.m.  by  lantern-light,  with  the  Carrels,  David,  and 
Campafia, — the  two  latter  being  taken  to  test  their  snow-going 
abilities  by  a  little  preliminary  exercise.  Fitted  them  out  in  some 
of  our  old  boots  and  socks,  with  gaiters  extemporized  out  of  coarse 
waterproof.    "Was  also  accompanied  by  a  four-footed  volunteer. 

At  the  village  of  Penipe  there  were  many  dogs,  and  one  of 
them  followed  our  caravan,  and  could  not  be  driven  away.  Pos- 
sibly somebody  had  given  it  a  bone,  or  shewn  it  a  little  kindness ; 
and  as  the  mongrel  was  grateful  it  became  a -pet,  and  then  of 
course  had  to  be  named,  and  finding  it  answered  to  Pedro  it  was 
known  thenceforward  as  Pedro  de  Penipe.  When  we  left  camp 
our  dog  insisted  upon  accompanying  us,  and  it  went  to  the  top  of 
the  mountain. 

From  the  reconnaissance  on  the  15th  of  January  (see  note  to 
page  87)  it  was  known  that  Carihuairazo  had  two  principal  peaks 
(lying  not  far  to  the  north  of  the  camp),  and  another  minor  one 
away  to  the  west.  The  easternmost  was  the  highest  of  the  three, 
and  we  had  marked  a  prominent  ridge  leading  up  to  it,  and 
observed  that  this  ridge  was  on  the  west  of  our  vallon.  The 
ascent  could  not  have  been  made  without  this  previous  knowledge. 
The  summit  was  not  seen  until  we  were  actually  upon  it,  and 
during  the  day  it  was  seldom  possible  to  see  more  than  one 
hundred  and  fifty  feet  in  any  direction.  The  leader  was  often 
invisible  to  the  last  man  on  the  rope.  Snow-spectacles  frequently 
could  not  be  used. 

Commenced  by  steering  N.W.  up  the  hillside,  and  when  the 
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crest  of  the  ridge  was  reached  changed  the  course  to  N.N.W.,  and 
followed  the  arSte.  Although  this  was  only  a  little  above  14,000 
feet,  every  step  was  through  deep,  new  snow.^  About  7.30 
entered  on  the  glaciers  surrounding  the  summits.  Tied  up,  and 
placed  David  last  on  the  rope,  with  the  sticks  to  mark  the  route. 
Glacier  soon  steepened  and  required  cutting.  Small  crevasses 
were  snowed  up,  and  the  big  ones  looked  immense,  seen  through 
the  mist.  Traversed  several  large  snow  -  bridges,  which  drew 
exclamations  of  wonder  from  the  Ecuadorians,  who  had  never  seen 
the  like  before.  Snow  steepened,  and  at  last  became  a  wall, 
nearly  or  quite  as  rapid  as  the  final  slope  of  the  Wetterhorn. 

At  this  stage  Pedro  wanted  to  give  in,  and  sat  down  and 
whined.  Handed  him  up  from  one  to  another.  By  a  stroke  of 
good  fortune  stumbled  on  a  snow -bridge  crossing  the  highest 
bergschrund.  Then  the  wall  became  too  steep  to  ascend  directly. 
Made  short  zigzags,  and  presently  saw  a  gigantic  cornice  looming 
through  the  fog— an  indication  that  the  summit  was  near.  Con- 
sultation ended  in  going  straight  ahead,  and  we  happily  penetrated 
the  most  assailable  point. 

Temperature  on  the  top  of  this  mountain  ranged  from  38-40"* 
Faht.,  and  the  mean  of  two  readings  of  the  Mercurial  Barometer 
at  11  and  11.15  a.m.  (reduced  to  32°  Faht.)  was  16*519  inches.^ 
This  was  not  so  low  as  I  expected  the  barometer  to  fall,  and  while 
still  on  the  summit  I  told  the  men  that  probably  we  were  not  on 
the  highest  point.  Our  peak  terminated  in  a  snow  cone  too  small 
to  stand  upon,  with  a  little  patch  of  rock'  peeping  out  a  short 

^  In  January  this  ridge  was  free  from  snow. 

'  The  11  a.m.  observation  at  Guayaquil  (reduced  to  32'  Faht.)  was  29*928 
inches,  air  temperature  74**  Faht. 

'  **  This  rock  breaks  with  a  rather  rough  irregular  fracture.  The  colour  on  this 
is  a  warm  purplish-grey  mottled  with  darker  spots,  and  speckled  with  small  rather 
light-coloured  crystals  of  felspar  with  a  rather  satiny  lustre.  A  few  minute  vesicles 
may  be  perceived  under  the  microscope.  .  .  Enclosures  of  glass  or  various  micro- 
liths  are  occasionally  seen,  but  the  majority  of  the  crystals  are  fau-ly  dear,  though 
a  few  are  veiy  dirty,  and  have  a  corroded  look  at  the  exterior.  There  is  also  present 
in  the  ground-mass  a  fair  number  of  crystals  of  augite  of  a  yellowish-green  colour, 
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distance  down  upon  the  north  side,  bearing  some  lichens  {Lecidea 
and  Lecanora)  and,  for  such  a  situation,  a  not  inconsiderable 
quantity  of  a  Moss  which  has  been  dubiously  identified  as  Grimmia 
apocarpa,  Hedw.  This  same  species  was  found  in  the  previous 
January  near  the  second  camp  on  Chimborazo,  at  the  rather 
exceptional  height  (for  a  Moss)  of  16,660  feet ;  but  it  was  more 
remarkable  to  find  it  on  the  very  apex  of  Carihuairazo  (16,515 
feet),  completely  surrounded  as  it  was  by  permanent  snow  and  ice 
upon  all  sides,  as  truly  insulated  as  if  it  had  been  upon  an  island 
surrounded  with  water. 

Carihuairazo  forms  the  northern  end  of  the  massif  of  Chim- 
borazo,  and  is  separated  from  the  greater  mountain  by  a  depression 
called  Abraspungo/  Its  northern  slopes  extend  almost  to  the 
town  of  Ambato,  and  the  Quito  Eoad  may  be  considered  its 
boundary  on  the  east.  Historians  say  that  it  was  formerly  loftier 
than  Chimborazo,  and  that  a  portion  of  its  apex  fell  during  a  great 
earthquake  which  occurred  at  the  end  of  the  l7th  century.*  I 
cannot  imagine  that  it  was  ever  4000  feet  higher  than  it  is  at 
present.  The  ruins  of  such  a  peak  would  make  a  prodigious  heap, 
yet  we  saw  notliing  indicating  that  a  fall  of  great  magnitude  had 
occurred.  The  present  summit-ridge  possibly  formed  the  southern 
and  western  sides  of  a  crater,  of  which  the  northern  and  eastern 
sides  may  have  fallen,  and  now  lie  buried  under  the  glaciers  at  the 
summit    This,  however,  is  pure  conjecture. 

not  exooeding  about  *03  inch  in  length,  and  two  or  three  which  in  structure, 
dichroism,  and  parallel  extinction  agree  with  hypersthene.  There  are  scattered 
crystala  of  hematite  and  scales  of  iron-glance.  .  .  The  ground-mass  api)eaT8  to  be  a 
clear  glass  thickly  studded  with  dusty  ferrite,  and  with  minute  crystallites  in  part, 
at  least,  felspar.  The  rock  is,  therefore,  an  augite-andesite." — Prof.  T.  G.  Bonney, 
Proc,  Royal  Soc.,  June  19,  1884. 

^  There  is  a  rough  track  all  the  way  up  Yacu-larca  to  Abraspungo.  As  we  did 
not  descend  by  this  path  on  the  western  side,  I  am  not  aware  what  direction  it 
takes,  after  crossing  the  pass. 

'  It  would  be  interesting  if  this  tradition  could  bo  verified,  as  it  might  give 
a  clue  to  the  age  of  the  glaciers  which  now  completely  envelop  the  top  of  the 
mountain. 
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but  whilst  on  the  summit  we 
neither  siiw  Chlniboruzo  nor  blie  other  peaks  of  Carihuoirozo ;  and 
we  returued  to  camp  uncertain  where  we  had  been.  At  4  p.m. 
the  clouds  opened,  and  shewed  that  we  had  stood  on  the  western 
of  the  two  principal  peaks  (that  nearly  in  the  middle  of  the 
engraving),  which  is  distinctly,  though  slightly,  lower  than  the 


The  rate  of  ascent  on  this  day  was  eleven  feet  per  miniite 
(3138  feet  in  285  minutes).*  Tiikuig  into  consideration  that  this 
was  their  first  experience  upon  steep  snow,  David  and  CampaAa 
came  out  well,  and  they  were  greatly  elated  at  the  prospect  of 
their  promised  ascent  of  Chimborazo.  Presently  their  joy  was 
turned  into  mourning.      In  a  few  hours  the  whole  of  us  were 

'  Lett  camp  5.60  a.m.  and  arrircd  on  Bummit  10.35  a.in.  Lett  at  n.45  a.in. ; 
came  down  fast ;  nevor  lost  sight  of  the  sticks  we  luul  plautad  (though  in  eomo 
instancea  they  were  nearly  covered  by  drirting  snow),  and  got  to  camp  at  2.6  p.in., 
witbont  halting. 
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incapacitated  by  anow-blindoesa.  Foreseeing  what  was  comiiig,  a 
brew  of  Sulphate  of  Zinc  was  made  iu  our  lat^est  can,  and  served 
out  wholesale.  It  was  piteous  to  hear  the  Ecuadorians  wailing 
under  their  little  booth.  Not  knowing  what  had  befallen  them, 
they  imagined  they  had 
;  lost  their  si&ht  for  ever. 


hea 

the 


Car 

blin*.,  ...™u,.^  .- 

pended    for   assistance   on  foubth  caht  oh  cHitnoniLio  <m,359  rmi. 

Cevallos  and  Domingo. 

Jtdff  1.  From  Camp  on  Carikvairaso  to  Fourth  Camp  on  Ckim- 
iorazo,  across  Abraapungo.  Broke  up  camp  at  10  a.m. ;  descended 
the  vallon,  and  ascended  Yacu-larca  to  Abraspungo,  Jean-Antoine 
and  Cam^>ana  travelling  with  bandaged  eyes,  and  the  rest  wearing 
blue  spectacles.     Stopped  ou  the  siunmit  of  the  pass  to  read  Uie 
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barometer,  and  found  that  the  height  (14,480  feet)  was  a  little 
above  that  of  the  Great  ArenaL  After  crossing  it  we  kept  for 
some  time  on  a  level,*  and  were  then  driven  downwards  to  turn  the 
end  of  a  large  stream  of  lava.*  Bounding  the  base  of  this,  we  came 
upon  an  excellent  place  for  camping,  against  a  little  rivulet,  with 
plenty  of  firing,  and  made  there  our  fourth  camp  on  Chimborazo 
(14,359  feet).    Min.  temp,  in  night  30°  Faht. 

The  fourth  camp  was  not  high  enough  for  a  starting-point,  and 
on  the  2nd  of  July  we  continued  a  few  miles  farther  in  a  south- 
westerly direction,  and  established  the  fifth  camp  at  the  height  of 
15,811  feet,  against  a  very  large  block  of  lava*  (apparently,  a  loose 
mass  imbedded  in  the  soil,  that  had  either  been  ejected  or  had 
fallen  from  the  cliffs  above)  a  little  to  the  north  of  the  ridge  which 
hereafter  will  be  termed  the  north-west  ridge  of  Chimborazo.*  I 
identified  this  as  the  long  ridge  seen  from  Guaranda,  and  knew 
that  it  led  directly  towards  the  summit.  Jean-Antoine,  however, 
maintained  that  I  was  mistaken.  "  I  tell  you  what  it  is,"  said  the 
Chief  of  the  Staff,  "  Monsieur  deceives  himself,  prettily ." 

^  A  few  hundred  yards  on  the  west  of  the  pass,  the  swampy  soil  suddenly  gives 
place  to  firm  ground ;  and  a  little  failiher  on  the  sandy  slopes  oommenoe  which  stretch 
uninterruptedly  round  the  north-west  and  western  sides  of  the  mountain. 

^  This  prominent  lava-stream  appeared  to  issue  from  the  glaciers  at  the  height  of 
about  18,000  feet, — one  could  not  see  precisely  where,  owing  to  the  large  quantity 
of  new-fallen  snow. 

^  There  was  great  difficulty  in  breaking  specimens  from  this  mass,  which  was 
unlike  any  other  rock  that  I  saw  on  the  mountain.  When  broken,  it  crumbled 
somewhat  in  the  manner  of  loaf-sugar.  Prof.  Bonney  says: — "A  rather  crumbly 
rock  of  very  irregular  fracture,  having  a  very  dark  grey  ground-mass,  in  which 
crystals  of  glassy -white  felspar,  up  to  about  *2  inch  long,  are  imbedded.  When 
examined  microscopically,  it  does  not  appear  to  differ  materially  from  some  of  those 
already  described  ...  is  different  only  in  the  colour  of  the  ground-mass,  and  is  best 
named  a  hypersthene-andesite." — Proc  Royal  Soc,,  June  19,  1884. 

*  The  direction  of  this  ridge  is  not  strictly  north-west.  It  is  more  nearly 
north-north-west. 


CHAPTER    XVIII. 

ON  THE  SECOND   ASCENT  Of  CHIHBORAZO. 

The  aspect  of  Chimborazo  from  the  north-north-west  was  quite 
unlike  its  appejirance  from  any  other  direction.  The  two  sununito 
could  not  be  seen,'  and  the  mountain  seemed  to  terminate  in  one 
very  flat  doma  I  found  that  this  apparent  summit  was  actuallj 
at  C  on  my  map,  and  was  part  of  the  glacier  which  I  have  named 
Glacier  de  Reiss,  after  Dr.  W.  Keiss  of  Berlin.  Under  this 
great  flat  dome  there  were  vertical  sections  of  glacier,  crowning 
precipices  of  rock,  in  a  manner  similar  to  those  which  are  repre- 
sented in  the  plate  facing  p.  '76 ;  and  falls  of  ice  occurred  over 
these  cliffs,  as  the  glacier  advanced,  like  those  that  are  described 
upon  p^  78,*     In  order  to  be  beyond  the  range  of  these  ice- 

'  The  bigheat  of  the  tvo  aummits  oould  be  te«n  from  tli«  fonrth  »mp,  ruing 
□Ter  the  glacier  that  I  hare  named  QUcier  de  Spruce.  The  v«rj  highest  point 
wu,  probably,  concealed. 

>  The  blooka  of  ice  that  tell  from  the  faces  of  glacier  marked  E,  E  (on  the  inaet 
SkeUAplan  of  pari  of  the  lOtiiA  tide  of  Chimboraio),  over  the  clifls  B,  C,  » 
rolled  down  the  Glacier  de  Debris  aa  far  as  Station  4. 
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avalanches,  I  kept  the  camp  about  three  miles  from  the  Imse  of 
the  cliffs. 

The  north-west  ridge  led  up  to  the  western  end  of  'the 
Northern  Walls/  ^  and  the  tent  might  have  been  placed  upon  it 
even  higher  than  the  third  camp  on  the  south-west  ridge  (17,285 
feet).  To  have  done  this  would  have  cost  much  labour  in 
porterage,  and,  balancing  things,  it  seemed  preferable  to  stop 
below,  closer  to  things  burnable;  although  the  starting-point 
would  be  nearly  fifteen  hundred  feet  lower  than  upon  the  first 
occasion,  and  the  ascent,  consequently,  would  be  that  amount 
longer.  We  had  come  to  our  very  last  day.  In  one  way  and 
another  all  our  margin  of  time  had  been  dissipated,  and  unless  the 
ascent  was  effected  on  the  3rd  of  July  it  could  not  be  made  at  all. 
This  was  in  no  sense  the  fault  of  my  people.  Each  man  had  his 
allotted  tasks,  knew  them,  and  did  them;  and  during  these  last 
days  every  one  worked  with  a  cheerfulness  and  alacrity  beyond 
praise.  Without  bidding,  Jean-Antoine  now  went  to  reconnoitre 
the  ridge ;  Louis,  David,  and  Campafia  made  things  comfortable ; 
Cevallos  and  Domingo  drove  away  the  animals  to  pasturage ;  and 
on  the  3rd,  while  it  was  still  night,  all  were  in  readiness,  booted 
and  gaitered,  waiting  for  the  signal  to  start. 

Whilst  chafing  hands  around  the  camp-fire,*  Domingo  and  our 
four-footed  friend  appeared  out  of  the  darkness.  The  arriero-lad 
came  to  volunteer  his  services.  I  said  "  No ;  a  couple  of  tyros  are 
enough  on  a  rope."  Then  a  sudden  idea  seized  us.  Let  us  take 
Pedro.  He  was  already  entitled  to  bow-wows  from  all  dogs  who 
had  stood  on  inferior  eminences, — let  us  enable  him  to  take  pre- 
cedence over  the  entire  canine  race.  "  Ha !  Pedro ;  good  dog,  come 
here ! "  Pedro  was  sociable,  and  came  willingly  so  long  as  we  were 
round  the  fire ;  but  moved  away  when  we  began  to  load,  and  looked 

*  I  conjecture  this  was  the  ridge  by  which  Dr.  Stubel  endeavoured  to  ascend 
Chimborazo.  On  the  3rd  of  July,  from  17,000  feet  upwards,  it  was  entirely  covered 
with  snow,  and  down  to  16,000  feet  there  were  many  patches  upon  it. 

^  The  minimum  this  night  was  25**  Faht. 

2t 
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doubtfully.  We  took  up  the  axes — he  went  farther  off.  Calls  were 
in  vain,  and  finally  he  put  his  tail  between  his  legs  and  bolted  down 
hill  as  hard  as  he  could  scamper.  "  No,  my  masters.  Yau  may 
go  up,  but  /  shall  go  down — no  more  snow-bUndness  for  7W€." 

At  5.15  a.m.,  when  tones  began  to  change  to  detail,  we  left  the 
camp ;  and  this  day,  for  once,  the  heavens  seemed  to  smile  upon 
us.  The  sky  was  bright — the  air  serene ;  and  long  before  dawn, 
sixty  miles  away,  we  saw  the  cone  of  Cotopaxi  clear  cut  against  a 
cloudless  horizon,  and  remarked  how  tranquil  the  great  Volcano 
looked,  and  that  not  a  sign  of  smoke  was  rising  from  its  crater.^ 
Soon  a  cold  wind  sprang  up.  I  lingered  behind,  to  beat  my  hands 
and  feet,  and  whilst  resting  back  against  a  rock,  looking  towards 
the  north,  saw  the  commencement  of  an  eruption. 

At  5.40  a.m.  two  puffs  of  steam  were  emitted,  and  then  there 
was  a  pause.  At  5.45  a  column  of  inky  blackness  began  to  issue, 
and  went  up  straight  in  the  air  with  such  prodigious  velocity  that 
in  less  than  a  minute  it  had  risen  20,000  feet  above  the  rim  of  the 
crater.^  I  could  see  the  upper  10,000  feet  of  the  volcano,  and 
estimated  the  height  of  the  column  at  double  the  height  of  the 
visible  portion  of  the  mountain.  The  top  of  the  column,  therefore, 
was  nearly  forty  thousand  feet  above  the  level  of  the  sea.  At  that 
elevation  it  encountered  a  powerful  wind  blowing  from  the  east, 
and  was  rapidly  borne  towards  the  Pacific;  remaining  intensely 
black,  seeming  to  spread  very  slightly,  and  presenting  the  appear- 
ance of  a  gigantic  "i  drawn  upon  an  otherwise  perfectly  clear  sky. 
It  was  then  caught  by  wind  from  the  north,  and,  borne  towards 
us,  appeared  to  spread  quickly. 

Meanwhile  the  others  progressed  steadily  over  the  snow-beds 
and  stony  debris  on  the  crest  of  the  ridge,  and  I  did  not  catch 
them  for  nearly  an  hour.     At  6.50  a.m.  we  tied  up,  as  the  snow 

^  This  was  the  only  occasion  on  which  we  saw  the  crater  quite  free  from  smoke 
and  steam  during  the  whole  of  our  stay  in  Ecuador. 

'  I  did  not  note  the  time  it  took  to  rise  to  this  elevation.  My  impression  is 
that  it  was  an  affair  of  a  few  seconds. 
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became  continuous,  and  proceeded  along  the  ar^e  until  it  came 
to  a  termination  at  the  extreme  western  end  of  '  the  Northern 
Walls ' ; '  and  then  bore  away  horizontally  to  the  right,  to  an 
islet  of  rock,  and  halted  at  8.35  a.m.  for  breakfast.^  The  barometer 
said  that  we  had  risen  3000  feet  in  three  hours  and  twenty 
minutes; — the  mercury  had  sunk  from  16'950  to  15"  177  inches, 
while  temperature  had  risen  from  30°  to  46°  Faht.  We  were 
already  18,900  feet  above  the  sea. 


In  &  lialf-hour  the  m 
resumed.  The  slopes  here 
steep  for  direct  escalade,  an 
bore  awfiy  to  the  south  (I 
the  head  of  the  glacier  whi 
named  after  Dr.  Alphons 
Dresden),  opening  out  the 
the  Chimbo,  and  an  immense  pro-        coHKHNCBmtKT  of  thb  muptiok 

^  or  COTOfAIl,  JULY  3,    iBBo. 

spect  beyond.   "  Hi !  Carrel !  what  is 

that  ? "  "  Guaranda,  Monsieur."  "  Guarauda !  Monsieur  deceives 
himself,  does  he?"  but  the  man  in  front  suddenly  became 
deaf,  and  could  not  hear  a  word.  At  this  time  the  view  was 
magnificent.  We  could  see  to  the  bottom  of  the  basin  of  the 
Chimbo,  eleven  thousand  feet  below,  and  overlooked  the  country 
on  tlie  west  by  four  or  five  thousand  feet.  Between  us  and  the 
sea,  the  whole  expanse  from  north  to  south  was  filled  by  the 
Pacific  Eange  of  Ecuador,  with  countless  peaks  and  ramifications — 

'  This  is  jiist  beyond  the  range  of  tlie  engraving  on  p.  820,  on  the  right. 
'  At  the  3i)ot  marked  z  on  the  Map  of  Chimborazo. 
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valleys,  vallons,  dells  and  dales,  backed  by  the  Ocean,^  rising  above 
the  haze  which  obscured  the  flat  coast  land. 

Now  we  turned  back  to  the  north,  and  zigzagged  to  and  fro  to 
ease  the  ascent,  getting  into  the  direct  rays  of  the  sun,  which  was 
already  more  than  fifty  degrees  high.  The  clouds  from  Cotopaxi 
were  bearing  down  upon  Chimborazo,  seeming  to  rise  higher  and 
yet  higher  in  the  sky,  although  they  were  actually  descending. 
For  a  full  hour  we  saw  the  immense  column  still  rising  from  the 
crater,  and  then  the  clouds  which  were  drifting  towards  ujs  shut 
it  out. 

When  they  commenced  to  intervene  between  the  sun  and  our- 
selves the  eflects  which  were  produced  were  truly  amazing.  We 
saw  a  green  sun,  and  smears  of  colour  something  like  verdigris 
green  high  up  in  the  sky,  which  changed  to  equally  extreme  blood- 
reds,  or  to  coarse  brick-reds,  and  then  parsed  in  an  instant  to  the 
colour  of  tarnished  copper,  or  shining  brass.  No  words  can  convey 
the  faintest  idea  of  the  impressive  appearance  of  these  strange 
colours  in  the  sky — seen  one  moment  and  gone  the  next — re- 
sembling nothing  to  which  they  can  properly  be  compared,  and 
surpassuig  in  vivid  intensity  the  wildest  effects  of  the  most 
gorgeous  sunsets. 

The  terms  that  I  have  employed  to  designate  the  colours  which 
were  seen  are  both  inadequate  and  inexact.  Their  most  striking 
features  were  their  extraordinary  strength,  their  extreme  coarseness, 
and  their  dissimilarity  from  any  tints  or  tones  ever  seen  in  the 
sky,  even  during  sunrises  or  sunsets  of  exceptional  brilliancy. 
They  were  unlike  colours  for  which  there  are  recognized  terms. 
They  commenced  to  be  seen  when  the  clouds  began  to  pass  between 
the  sun  and  ourselves,  and  were  not  seen  previously.  The  changes 
from  one  hue  to  another  had  obvious  connection  with  the  varying 
densities  of  the  clouds  that  passed ;  which  were  sometimes  thick 
and  sometimes  light.  No  coloura  were  seen  when  they  moved 
overhead,  and  surrounded  us  on  all  sides. 

^  The  pai-t  seen  was  probably  distant  200  or  more  miles. 
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At  11  a.m.,  getting  into  the  direct  rays  of  the  sun,  the  heat 
became  oppressive,  and  David,  exhausted  by  his  flounderings  in 
the  snow,  wished  to  return.  "  Impossible,  David ;  it  is  now  or 
never."  Campana,  a  light  weight,  sank  in  sUghtly,  and  shewed  no 
signs  of  fatigue.  At  11.30  a.m.,  we  were  again  facing  Guaranda; 
and  striking  the  former  route,  made  as  before  for  the  plateau 
between  the  two  domes,  bending  round  at  first  to  the  north,  and 
subsequently  to  the  east ;  avoiding  the  lowest  part  of  the  hollow, 
yet  occasionally  sinking  up  to  the  knees.  At  1  p.m.,  when  close 
to  the  very  highest  point,  a  great  clamour  and  cackling  broke  out 
amongst  the  men,  for  the  regular  sweep  of  the  dome  was  inter- 
rupted by  some  object  It  was  the  top  of  our  ten-foot  pole  sticking 
out  of  the  snow,  with  a  few  tattered  fragments  of  the  red  flag  still 
attached*  Nature  had  built  a  wall  of  ice  about  six  feet  long  on 
the  eastern  (or  windward)  side,  and  the  flagstaff  stood  clear  of  it 
in  front,  with  the  frayed  remnants  of  serge  stiff  frozen,  pointing 
like  fingers  to  the  south-west,  registering  the  direction  of  the  wind 
that  had  prevailed!^ 

During  this  time  the  clouds  from  Cotopaxi  had  been  constantly 
approaching,  and  about  mid-day  they  passed  overhead.'^  The  sun 
had  become  invisible,  and  temperature  had  fallen;  and  our  first 
care  was  to  dig  a  trench  to  leeward  of  the  flagstaff  to  obtain  pro- 
tection, for  the  wind  felt  dangerously  cold.  Shortly  after  the 
barometer  was  hung  up,  it  read  14*050  inches,  with  air  tempera- 
ture 20°  Faht.,  and  it  continued  to  fall  until  2  p.m.,  and  then, 
with  the  thermometer  at  15°  Faht.,  the  mercury  stood  at  14*028 
inches,  and  lower  it  woidd  not  go,^ 

When  the  clouds  from  Cotopaxi  first  passed  overhead,  they 

'  All  except  the  few  scraps  shewn  in  the  engraving  facing  p.  326  had  been 
blown  away  by  the  wind. 

'  We  arrived  on  the  summit  at  1.20  p.m.,  having  occupied  four  hours  and  a 
quarter  over  the  ascent  of  the  last  sixteen  hundred  feet. 

^  They  had  taken  six  hours  to  travel  about  eighty  miles. 

*  At  2  p.m.,  when  the  Mercurial  Barometer  (red.  to  32°  Faht.)  was  14*044 
inches,  the  Aneroid  E  read  12*990  inches. 
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were  still,  I  think,  not  less  than  5000  feet  above  ns  (or  25,000  to 
26,000  feet  above  the  sea),  and  they  extended  far  to  the  south 
before  the  dust  of  which  they  were  composed  b^au  to  fall  upon 
the  summit  of  Cliimborazo.  It  commenced  to  settle  about  ten 
minutes  after  our  arrival,  and  in  the  course  of  an  hour  caused  the 
snov^  summit  to  look  like  a  ploughed  field.  It  filled  our  eyes  and 
nostrils,  rendered  eating  and  drinking  impossible,^  and  at  last 
reduced  us  to  breathing  through  handkerchief.  The  brass  and 
glass  of  the  mercurial  barometer,  like  everything  else,  became 
coated  with  this  all-pervading  dust,  but  the  vernier  afforded  pro- 
tection to  the  portion  of  the  tube  which  was  behind  it,  and  tliis 
protected  part  remained  reasonably  bright,  while  all  the  rest  of 
the  tube  above  and  below  was  thickly  encrusted.  The  height  of 
the  barometer  on  the  summit  of  Chimborazo,  on  July  3,  1880,  was 
registered  in  this  manner  by  a  volcanic  eruption  which  occurred 
more  than  sixty  miles  away! 

The  surrounding  country  became  obscured  as  soon  as  the  fall- 
ing dust  reached  our  level,  and  thus  our  last  ascent  in  Ecuador, 
like  all  the  rest,  rendered  no  view  from  the  summit.  By  2  o'clock 
in  the  afternoon  even  the  Pointe  Veintemilla  could  not  be  seen, 
and  the  darkness  continued  to  increase  so  much  that  by  2.30  p.m. 
we  thought  it  was  best  to  depart.  The  last  thing  done,  before 
leaving,  was  photographing  the  top  of  Chimborazo.  The  sky  was 
dark  with  the  clouds  of  ash,  the  people  shivered  under  a  tempera- 
ture of  15°  Faht,  the  wind  fluttered  everything  that  could  move, 
the  snow  gave  a  poor  foundation  for  the  stand,  and  the  gloom 
made  focusing  uncertain.  AU  the  conditions  were  favourable  for 
the  production  of  a  bad  photograph,  and  the  result  was  just  what 
might  be  expected.  It  is  reproduced  literally  here,  without  em- 
bellishment, an  authentic  record  of  a  memorable  occasion.^ 

^  My  observed  temperature  on  the  summit  of  Chimborazo,  on  July  3,  was  96* '3 
Faht.     See  Appendix  F. 

*  An  *  instantaneous '  plate  was  exposed  for  one  minute,  and  it  was  necessary 
to  keep  wiping  the  lens  during  the  whole  of  the  operation.  The  engraving  shews 
the  dust  commencing  to  settle  among  the  ripples  in  the  snow. 
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The  surface  of  the  snow  had  hardened  under  the  increasing 
cold,  and  we  slipped  along  quickly, — Louis  first,  followed  by 
David;  then  Campafia  in  my  charge;  while  Jean-Antoine  came 
last,  and  acted  as  sheet-anchor.  Though  the  little  Interpreter 
tumbled  about  gloriously,  he  tugged  no  more  than  a  good -sized 
fish  at  the  end  of  a  line ;  and  we  descended  boisterously,  cutting 
the  zigzags,  and  finding  great  advantage  from  sticks  which  had 
been  planted  to  mark  the  route,  in  the  same  manner  as  upon 
Sara-urcu  and  Carihuairazo.  About  4.45  a  brief  halt  was  made  to 
get  an  observation  of  the  mercurial  barometer  for  the  height  of  the 
snow-line  (16,700  feet),  and  then,  casting  off  the  rope,  we  put  on 
full  steam,  and  arrived  at  camp  at  5.10  p.m.^ 

By  this  time  the  coarser  particles  of  the  Volcanic  Dust  had 
fallen  below  our  level,  and  were  settling  down  into  the  valley  of 
the  Chimbo  (the  bottom  of  which  was  still  7000  feet  beneath  us), 
causing  it  to  appear  as  if  filled  by  thick  smoke.  The  finest  ones 
were  still  floating  in  the  air  like  a  light  fog,  and  so  it  continued 
until  night  closed  in.  The  tent  was  laden  with  the  dust,  and  a 
large  quantity  had  slipped  and  fallen  down  its  sloping  slides.  I 
collected  more  than  three  ounces  from  the  roof,  and  this  was  not 
the  half  of  what  remained  upon  it.  Subsequently,  I  found  that  at 
the  town  of  Ambato,  between  11  and  11.15  a.m.,  upon  a  piece  of 
paper  one  foot  square,  spread  out  to  receive  it,  four  ounces  were 

^  I  have  felt  it  unnecessary  to  say  much  about  the  second  ascent  of  Chimborazo, 
beyond  indicating  the  direction  that  was  followed.  Tlie  north-west  ridge  (that 
referred  to  upon  p.  25,  and  shewn  on  the  left  of  the  engraving  facing  p.  24)  leads 
with  remarkable  directness  towards  the  summit,  and  its  crest  or  arite  is  unusually 
free  from  impediments.  At  the  upper  end,  where  it  abuts  against  the  Northern 
Walls  (or,  perhaps  it  should  be  said,  where  it  issues  from  them,  for  I  suspect  that 
this  is  another  lava-stream),  one  is  already  18,900  feet  above  the  sea,  and  so  far  as 
this  point  ice-axes  are  not  required.  It  is  then  necessary  to  bear  towards  the  south, 
and  a  certain  amount  of  cutting  is  obligatory  whilst  traversing  the  head  of  the 
Glacier  de  Stiibel.  Crevasses  there,  though  numerous,  are  easily  avoided,  and  the 
steepest  angles  of  the  slopes  do  not  exceed  35^  Beyond  this,  the  route  joins  that 
described  in  Chapter  III.  Neither  upon  Jan.  4  nor  July  3  were  there  any  open 
crevasses  in  the  plateau  between  the  two  domes. 
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collected;  and  that  at  Kiobamba,  upon  paper  similarly  exposed, 
about  as  much  fell  per  square  foot  as  upon  Chimborazo. 

From  these  data  I  have  calculated  the  minimum  quantity 
which  must  have  been  ejected  upon  this  occasion-  Drawing  two 
lines  radiating  from  Cotopaxi,  one  leading  to  Eiobamba,  and  the 
other  to  an  equal  distance  west  of  the  fifth  camp  (within  which 
limits  it  is  certain  that  the  dust  fell),  and  estimating  that  from  our 
camp  to  Ambato  only  one-eighth  of  an  ounce  fell  on  each  square 
foot,  and  that  from  Ambato  to  the  Volcano  four  ounces  fell  on 
each  square  foot,  I  find  that,  at  the  least,  tivo  millions  of  tons  must 
have  been  ejected  during  this  eruption.^  The  quantity  is  under- 
estimated in  several  ways.  The  amount  is  ignored  that  was 
carried  beyond  the  limits  which  have  been  indicated,  though  it  feU 
over  many  hundreds  of  square  miles.^  The  quantity  only  is  taken 
into  account  which  was  actually  found  upon  the  tent — ^not  that 
which  had  fallen  from  it,  nor  that  which  had  still  to  descend ;  and 
from  Ambato  northwards  a  fall  of  fifteen  minutes  only  is  reckoned, 
although  it  continued  to  settle  for  several  hours.' 

I  have  found  it  interesting  to  compare  the  dust  deposited  upon 
Chimborazo  with  that  which  feU  upon  our  tent  when  we  were 
encamped  on  the  simmiit  of  Cotopaxi  (see  p.  153),  which  was 

^  This  amount  is  equal  to  a  column  of  solid  lava  (2*65  spec,  gray.)  38  feet  square 
and  18,600  feet  high. 

'  And  on  ships  upon  the  Pacific  Oceau. 

^  As  pure  and  undefiled  Volcanic  Dusts  can  seldom  be  procured,  and  are 
desiderata  with  students,  I  have  placed  the  collections  mentioned  below  in  the 
hands  of  Mr.  J.  R.  Gregory,  88  Charlotte  Street,  Fitzroy  Square,  from  whom 
samples  can  be  obtained. 

1.  Dust  which  fell  at  Quito  (after  an  aerial  voyage  of  34  miles)  irom  the  great 
eruption  of  Cotopaxi  in  June,  1877  (see  p.  125).  2.  Dust  which  fell  on  the  tent  on 
Chimborazo  (after  an  aerial  voyage  of  64  miles)  from  the  eruption  of  Cotopaxi, 
July  3,  1880.  3.  Lapilli  and  dust  from  the  apex  of  the  cone  of  Cotopaxi  (19,500 
feet).  4.  Granular  dust  from  sheltered  places  on  Cotopaxi  (see  p.  141).  5.  lApilU 
from  15,000  feet  on  Cotopaxi.  6.  Pumice  lapilli  from  Ambato  (see  p.  94).  7.  Fine 
dust  from  the  ten-inch  bed  at  Machachi  (see  p.  104).  8.  Fine  pumice-dust  from  the 
lowest  bed  at  Machachi  (see  p.  104). 
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ejected  during  intermittent  discharges  of  steam,  and,  presumably, 
was  torn  off  by  the  violence  of  the  blasts.  It  is  reasonable  to  find 
that  there  is  a  considerable  difference  in  the  weight  and  dimensions 
of  the  particles  of  these  two  dusts.  The  larger  and  heavier  atoms 
naturally  settle  soonest,  and  the  smaller  and  lighter  ones  travel 
farthest.  Upon  several  occasions  I  have  endeavoured  to  count  the 
number  of  particles  in  a  grain  of  the  Chimborazo  deposit,  and  have 
found  that  the  smaller  ones  do  not  weigh  so  much  as  ^tJutt  part 
of  a  grain,  and  that  the  finer  atoms  are  lighter  stilL^ 

^  Professor  Bonney  has  examined  the  two  dusts  microscopically,  and  has  favoured 
me  with  the  following  descriptions.  No.  I.  (Dust  which  fell  on  the  tent  at  the  summit 
of  Cotcpaxi,  Feb,  18-19,  1880).  "The  grains  range  from  '02  inch  in  diameter 
downwards,  a  considerable  proportion  varying  between  this  and  about  *01  inch. 
They  may  be  thus  distinguished:  —  (A)  rock  fragments,  (B)  mineral  fragments. 
(A).  These  consist  of  (a)  chips  of  colourless  or  nearly  colourless  glass,  sometimes 
almost  clear,  sometimes  clouded  with  ferrite  or  opacite,  and  containing  microliths 
of  felspar,  &c. — chips,  in  short,  of  glassy  lavas,  {b)  rough  opaque,  or  nearly  opaque 
grains,  sometimes  translucent  at  the  edges,  and  including  microliths  of  felspar  and 
augite ;  these,  when  viewed  with  a  dark  background,  have  a  scoriaceous  exterior, 
and  are  greyish,  blackish,  or  reddish -brown  in  colour ;  they  are  evidently  minute 
lapiUi  of  an  andesitic  lava.  (B).  Among  these  the  following  minerals  may  be  recog- 
nized : — (a)  felspar,  showing  occasionally  plagioclastic  twinning ;  (6)  more  rare,  augite 
and  perhaps  hypersthene.  I  notice  fragments  both  of  glass  and  of  minerals  even 
among  the  finer  dust,  together  with  black  specks,  probably  magnetite." 

Ko.  II.  (Dust  which  uxbs  ^'ected  by  Cotopaxi  upon  July  3,  1880,  and  fell  upon 
the  tejit  at  the  fifth  camp  on  Chimborazo,  distant  sixty -four  miles).  "  The  grains 
which  make  up  this  interesting  deposit,  as  indicated  by  a  glance  at  the  slides  with 
the  unaided  eye,  are,  as  might  be  expected,  decidedly  smaller  than  those  which 
characterise  No.  I,  a  very  few  only  attain  to  a  diameter  of  *01  inch,  and  this  is 
barely  exceeded.  Fragments  measuring  from  '003  to  *004  inch  are  common,  and 
they  vary  from  this  size  to  the  finest  dust ;  the  characteristic  of  the  deposit,  so  far 
as  I  can  ascertain,  being  the  presence  of  grains  ranging  from  about  *001  to  *003 
inch.  They  consist,  as  before,  of  rock  fragments  and  mineral  fragments.  Among 
the  former  (A)  the  rough  dark  lapilli  are  rare  ;  the  majority  being  translucent,  and 
apparently  smooth  externally.  These  are  chips  of  glass,  commonly  of  a  pale 
brownish  colour,  in  which  acicular  microliths,  probably  of  felspar,  are  frequent,  with 
specks  of  ferrite.  .  .  (B).  The  mineral  fragments  are  felspar,  as  above,  with  a  little 
augite,  and  there  is  one  well-formed  hypersthene  crystal  *01  inch  long,  in  which  are 
enclosures  of  iron  peroxide,  &c.,  and,  I  think,  minute  cavities.  Fragments  of 
felspar  and  acicular  crystallites  are  rather  abundant  among  the  finer  dust.** 

2u 
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The  sole  difference  between  this  eruption  and  others  which  had 
been  remarked  of  Cotopaxi,  was,  probably,  only  one  of  d^ree.  If 
the  pipe  of  the  Volcano — ^its  channel  of  communication  with  the 
depths  below — had  been  filled  with  molten  lava,  a  means  of  exit 
would  have  been  afforded  which  would  have  prevented  this  great 
manifestation  of  energy.  The  outburst  suggested  explosion, — a 
violent  deliverance  of  confined  force;  and  I  conjecture  that  the 
steam  which  was  constantly  welling  up,  instead  of  being  permitted 
to  escape  freely,  or  by  intermittent  discharges,  was  more  effectually 
imprisoned  than  usual  [in  the  manner  suggested  upon  pp.  153-4], 
and  that  thus  the  temporary  quietude  was  produced  which  was 
noted  in  the  early  morning.  During  this  time  the  subterranean 
forces  were  gathering  strei^th,  under  constantly-increasing  heat, 
due  to  augmented  pressure ;  at  last  acquiring  power  sufficient  to 
burst  through  the  barrier,  and  then  issued  in  a  blast  of  inconceiv- 
able violence;  rushing  in  a  few  seconds  from  depths  with  heat 
above  the  fusing-point  of  iron  to  cold  beneath  the  freezing-point  of 
mercury,  rending  the  solid  rock  through  which  it  passed  into 
infinitesimal  fragments,  and  driving  millions  of  tons  of  this  im- 
palpable powder  vertically  in  the  air,  twenty  thousand  feet  above 
the  Up  of  the  crater. 

The  new  readings  of  the  barometer  on  the  summit  of  Chim- 
borazo,  agreeing  closely  with  those  which  were  taken  upon  the 
first  ascent,  gave  assurance,  whilst  still  in  the  country,  that  there 
was  no  material  error  in  the  measurements  of  atmospheric  pressure 
which  had  been  made  in  the  interior  of  Ecuador ;  and  the  altitude 
which  has  been  deduced  from  them  for  Chimborazo,  by  nearly 
according  with  that  which  was  obtained  from  the  previous  obser- 
vations, renders  it  probable  that  the  accepted  height  of  that 
mountain  is  too  great  hy  about  927  feet} 

For  a  second  time  we  saw  the  barometer  standing  nearly  as 
low  as  14  inches,  without  experiencing  what  I  have  ventured  to 
term  the  ac7Ue  symptoms  of  mountain -sickness;  and,  by  a  con- 

'  See  Chapter  XI X.  for  some  further  remarks  upon  the  height  of  Chimborazo. 


CHAP.  xvm.  A  BAROMETRIC  LEVEL.  331 

siderable  improvement  in  our  rate,  had  the  opinion  confirmed  that 
man  can  become  habituated  to  low  pressures.  The  ascent  from 
the  fifth  camp  (15,811  feet)  to  the  summit  (20,498  feet),  excluding 
halts,  occupied  445  minutes,  and  was  therefore  executed  at  the 
rate  of  632  feet  per  hour.  The  descent,  excluding  halts,  was  made 
in  145  minutes,  or  at  the  rate  of  1939  feet  per  hour, — the  mean  of 
these  being  1280  feet  per  hour ;  a  speed  which,  although  comparing 
unfavourably  with  the  superlative  rates  quoted  upon  pp.  31-2,  was 
a  distinct  advance  upon  our  first  essay. 

On  the  4th  of  July  we  continued  the  circuit  of  the  mountain 
by  a  high-level  route,  intending  to  stop  for  the  night  at  the 
position  of  the  First  Camp ;  and  the  march  was  made  in  a  trifle 
over  five  hours  (for  most  of  the  way  at  an  elevation  of  14,500 
to  15,000  feet),  without  coming  across  any  impediment  worth 
mention!  The  bearing  of  the  First  Camp  was  not  known  at 
starting,  and  I  undertook  to  lead  the  caravan  by  the  guidance  of 
the  barometer. 

On  the  26th  of  December,  at  the  First  Camp  on  Chimborazo, 
the  barometer  stood  at  17 '9  inches,  and  from  daily  observation  of 
it  I  knew  the  great  improbability  that  atmospheric  pressure  would 
be  so  much  as  one-tenth  of  an  inch  either  higher  or  lower  at  the 
same  spot.  I  proposed  to  intersect  the  Vallon  de  Carrel,  a  little 
higher  than  the  First  Camp,  by  keeping  on  a  level  with  a  pressure 
of  17*8  inches.  For  this  purpose  Aneroids  were  more  useful  than 
the  Mercurials,  inasmuch  as  they  could  be  read  on  horseback  while 
in  movement,  without  checking  the  march  of  the  caravan ;  and  I 
trusted  to  them  alone,  after  having  ascertained  their  Index-errors 
by  comparison  with  the  Mercurial^  Sometimes  the  nature  of  the 
ground  drove  us  a  little  up  or  down,  and  pressure  fell  or  rose  as 
the  case  might  be;  but  at  the  earliest  opportunity  the  level  of 
17*8  inches  was  resumed,  and  no  other  means  were  employed  to 
find  the  desired  place. 

*  It  was  indispensable  to  do  this,  in  consequence  of  the  large  errors  they  had 
acquired.    See  How  to  use  the  Aneroid  BarometeTf  §  66. 
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Upon  leaving  the  fifth  camp^  we  steered  away  from  the 
summit  for  forty  minutes,  to  turn  the  north-west  ridge ;  and  then 
bore  round  to  the  S.W.,  S.S.W.,  and  for  a  long  distance  went  nearly 
due  South,  below  the  Glacier  de  Stiibel  —  the  broadest  glacier 
upon  Ghimborazo.  After  passing  this,  solely  at  the  instigation  of 
the  aneroids,  I  changed  the  course  to  S.K  by  E.,  and  about  4  p.m. 
had  the  satisfaction  of  pointing  out  to  my  people  (through  a  gap 
in  the  ridge  on  the  north  side  of  the  Vallon  de  Carrel)  the  place 
where  we  had  encamped  on  the  26th  of  December. 

The  part  of  Chimborazo  traversed  on  this  day  was  barren  to 
the  last  degree,  covered  with  beds  of  sand,  extending  upwards  (as 
we  had  found  in  the  Vallon  de  Carrel)  nearly  to  the  snow,  and 
downwards  farther  than  could  be  seen.  All  fissures  and  minor 
inequalities  were  entirely  effaced. 

These  sandy  slopes  and  plains  are  not  perceived  while  crossing 
Chimborazo  by  the  ordinary  route,  or  from  Guaranda,  and  they 
extend  uninterruptedly  from  a  little  to  the  west  of  Tortorillas  right 
round  the  western  and  north-western  sides  of  the  mountain,  nearly 
to  Abraspungo.  The  portion  which  at  present  is  called  'The 
Great  Arenal'  is,  in  reality,  only  a  small  part  of  them.  They 
are  an  important  feature  which  has  not  hitherto  been  pointed  out, 
produced  by  the  same  cause  as  the  slope  of  ash  on  Cotopaxi  [see 
pp.  146-8],  namely,  by  the  predominance  of  easterly  winds,  which 
scour  the  volcanic  dusts  from  the  eastern  sides  of  the  mountains, 
and  deposit  them  on  the  leeward  or  western  ones ;  and  they  form 
a  most  convenient  highway,  although  sterile,  infinitely  more 
agreeable  to  travel  over  than  the  established  route,  through 
Chuquipoqiuo. 

^  We  scoured  the  surroundings  before  departure,  and  discovered  sixteen  small 
beetles  of  six  species,  three  of  which  {Bemhidium  Andinum,  Bates,  Colpodes  artas. 
Bates,  and  Brirrhitioides  dislinciuSf  Olliif)  were  obtained  only  at  this  locality.  Tlie 
others  (Helicorrhynehus  vulsus,  Olliff,  Naupactus  parvicollis,  OUiff,  and  Maerops 
coBloruMf  Olliff)  had  previously  been  found  at  similar  altitudes  upon  Pichincha 
and  Cayambe.  Descriptions  of  these  beetles  are  given  in  the  Supplementary 
Appendix. 
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The  stream  was  dried  up  in  the  Vallon  de  Carrel,  and  we  con- 
tinued onward  towards  Tortorillas  until  water  was  found,  and 
made  our  Sixth  Qamp  (13,353  feet)  some  distance  short  of  the 
tambo,  at  the  mouth  of  the  Vallon  de  Debris,  in  a  little  nook, 
concealed  from  the  view  of  persons  crossing  the  Great  Arenal. 
The  5th  of  July  was  occupied  in  completing  collections  ^  and  other 

^  I  give  here  a  complete  list  of  our  Botanical  gatherings  upon  Chimborazo, 
exclusive  of  species  which  were  obtained  lower  than  14,000  feet. — Lichens.  Par- 
melia,  near  oewtrifuga^  south  side  (14-15,000  feet) ;  Umbilicaria  sp,  f  north-west 
side  (15,800) ;  Neurqpogon  mdaxarUhus,  Nyl.,  second  camp  (16,660) ;  AUetcria 
divergenSf  Ach.,  second  camp  (16,660) ;  A,  ochroleuea^  Nyl.,  second  camp  (16,660) ; 
Lecidea  geographieOf  Fr.,  var.,  second  camp  (16,660);  Stereocaulon  sp,  f  second 
camp  (16,660) ;  Oyrophora  or  perhaps  Endoearpon  sp.  t  third  camp  (17,285) ; 
Lecajiora  (section  SqtMmariajy  second  camp  (16,660) ;  Lecanora,  section  Placodium, 
second  camp  (16,660) ;  and  X.  syhfuKa^  L.,  foot  of  the  Southern  Walls  (18,400). 
Mosses.  Andrema  striata^  Mitt. ;  Brachymmium  fusiferum^  Jaeg. ;  Orimmia  con- 
sobrina,  Kunze ;  0»  apocarpa,  Hedw.  t ;  G.  fusco-lutea.  Hook. ;  and  MUlickhoferia 
longiseta,  CM.,  all  from  the  immediate  vicinity  of  the  second  camp  (16,550-16,750). 
Fern.  Polypodium  pycnolepis,  Kze.,  in  Vallon  de  Carrel  (14,900).  Grasses.  Feat'wxi, 
mollis,  Kth.,  east  side,  above  Chuquipoquio  (14,000) ;  and  Poa  sp,  t  south  side 
(15,000-15,500).  Flowering  plants.  Labiate: — Stachys  repens,  M.  k  G.,  above 
Chuquipoquio  (14,000).  Scrophulariaceee  : — Bartsia  gracilis,  Benth.,  north-east  side 
(13-14,000) ;  Calceolaria  rosmarinifolia,  Lam.,  above  Chuquipoquio  (14,000) ;  Castil- 
l^afissi/olia,  L.,  south  side  (14,000-15,000).  Gentianacese : — GevUianu  eerastioides, 
H.B.K.,  north  side  (13,000-14,000) ;  O.  cemua,  H.  k  B.,  south  side  (14,000-16,000) ; 
G,  rupicola,  H.B.K.,  south  side  (15,500-16,300) ;  G,  sedifoliay  H.B.K.,  south  side 
(15,500-16,000);  and  Halenia  gracilis,  Griseb.,  north-east  side  (13,000-14,000). 
Ericaces: — Vaccinium  epacridi/olium,  Benth.,  north  side  (13,000-14,000).  Cdm- 
positse: — Achyrophorus  QuUensis,  Sz.  Bip.,  south  side  (15,500-16,300);  Baccharis 
{Loriearia)  ferruginea,  Pers.,  VaUon  de  Carrel  (14,000-15,000);  Bidens  humilis, 
H.B.K.,  south  side  (13,000-16,500) ;  Ohuquiragua  insignis,  H.  k  B.,  south  side 
(14,000-15,000);  Culcitium  nivale,  H.B.K.,  near  second  camp  (15,500-16,300); 
0.  reJUxum,  Kth.,  Vallon  de  Carrel  (14,000-15,000);  and  TFemeria  sp,  f 
south  side  (14,000,-15,000).  Valerianese: — Phyllaciis  latifolia,  Spruce,  north  side 
(13,000-14,000) ;  P,  inconspicua,  Wedd.  ?  second  camp  (16,600) ;  Valeriana  alyssi- 
folia,  Kth.,  Vallon  de  Carrel  (14,000-15,000) ;  V.  mierophyllsB  aff.,  south  side 
(13,000-14,000);  Valeriana  sp,f  south  side  (15,500-16,500).  Ribesiacea :— -Btfcw 
glandulosum,  R.  k  P.,  north-east  side  (14,000).  Leguminoss  : — Astragalus  geniini- 
floruSf  H.  k  B.,  south  side  (14,000-15,000) ;  Lupinus  humifusus,  Benth.,  north-east 
side  (13,000-14,000) ;   Lupinus  sp,  t  (13,000-14,000) ;   Lupinus  sp,  t   south  side 
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matters  which  had  been  cut  short  in  January,  and  in  the  afternoon 
we  transferred  ourselves  to  Camp  7.  On  the  next  day  the  bag- 
gage was  despatched  to  Riobamba  under  the  care  of  Louis ;  whilst 
I  with  Jean-Antoine  and  Campafia  resumed  the  measurement  on 
the  High  Koad  for  'a  scale  for  Chimborazo';  carrying  it  up  to  the 
Tambo  of  Chuquipoquio,  and  thus  completing  our  work  amongst 
the  Great  Andes  of  the  Equator. 

(14,000-15,000);  and  Ficia  seti/olia,  H.B.K.,  near  Chnqnipoquio  (12,000-14,000). 
Geraniacese  : — Geranium  dtfusum,  H.  R  K.,  Vallon  de  Carrel  (16,000).  Malvaoeae  : — 
MalvastruM  phyllatUhos,  Asa  Gray,  south  side  (14,000-16,500).  Goryophyllaceffi  : — 
Cercutium  gltUinoaunif  Kth.,  south  aud  north-east  sides  (13,000-14,000) ;  Certutium 
sp,  f  south  side  (13,000-14,000)  ;  Stdlaria  Uptopdalay  Benth.,  near  second  camp 
(15,500-16,000).  Crucifere: — Draba  grandiflora,  Hook,  k  Am.,  fourth  oamp 
(14,360) ;  D.  obovcUa,  Benth.,  near  second  camp,  etc  (15,500-16,660) ;  Draba  tp.  f 
south  side  (14,000-15,000) ;  Draba  sp.  f  near  second  camp  (15,500-16,000).  Ranun- 
culacese: — Eanuneului  Peruviantts,  Pers.,  north  side  (13,000-14,000) ;  B, prsBmorsKS^ 
Kth.,  near  second  camp,  etc.  (15,500-16,500). 

Humboldt  says  in  the  pamphlet  entitled  Notice  de  deux  tenUUives  d^aaeensum 
du  Chimborazo,  dated  Berlin,  Sept.  1836  (pub.  at  Paris  in  1838),  "Les  demiers 
vegetaux  cryptogames  que  je  recueillis  furent  le  leeidea  atrwirens  {lichen  geograpki- 
eus,  Web.)  et  une  nouvelle  esp^  de  gyrophora  d'Acharius  {gyrophora  rugoaa\  a 
pen  pr^s  &  2820  toises  d'altitude.  La  demiere  mousse,  le  grimmia  Ungirostrit 
croissait  ^  400  toises  plus  has."  Reckoning  the  toise  at  6*3945  English  feet,  it 
appears  that  his  highest  Lichens  came  from  18,032,  and  the  Moss  from  15,475  feet. 

For  the  Zoological  results,  the  reader  is  referred  to  the  Supplementary  Appendix. 
Tlie  last  thing  obtained  on  Chimborazo  (near  Tortorillas)  was  the  Hylodes  with  which 
my  name  is  associated.  This  was  another  of  the  species  that  recurred  at  similar 
altitudes.     It  had  previously  been  captured  upon  Pichincha,  Cotocachi,  and  Altar. 


CHAPTER    XIX. 

OPON   SOME   RESULTS  OP  THE  JOURNEY. 

In  a  very  ahort  time  it  waa  found  that  there  were  things  to  he 
uvleamed  as  well  aa  discovered  in  Ecuador.  It  had  been  supposed 
that  the  slopes  of  Chiraborazo  led  continuously,  without  a  hreak, 
down  to  the  flat  land  bordering  the  shores  of  the  Pacific  [see  p.  12], 
I  saw  that  this  was  not  the  case,  and  that  an  important  range 
of  mountains  intervened  between  it  and  the  Ocean.  Next  we 
ascertained  that  Cliimborazo  streamed  with  glaciers,  although  high 
authorities  state  that  it  has  none ;  and  in  course  of  time  it  became 
apparent  that  the  two  "  parallel  Cordilleras,"  which  according  to 
geographers  are  the  great  feature  of  the  country,  do  not  exist. 

The  axis  of  the  Andes  of  Ecuador,  part  of  the  backbone  of 
South  America,  runs  nearly  north  and  south ;  and  towards  the 
western  edge  of  the  main  chain  there  is  a  certain  sequence  of  peaks 
more  or  less  in  a  line  with  each  other.'  On  the  east  of  these 
summits  there  is  a  succession  of  basins,^  of  different  dimensions 

'  3ee  page  210,  nnd  my  Route  Maj). 

'  S«fl  pages  86-8,  B7,  105,  158-9,  IS7,  265,  etc. 
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and  at  various  elevations,  and  the  nearest  mountains  on  the  eastern 
side  occur  at  irregular  distances.  There  is  no  such  thing  as  one 
great  valley  in  the  interior  of  Ecuador.  The  mountains  Pasochoa 
and  Ruminahui  are  the  only  two  which  lie  parallel  to  the  others 
on  the  western  side.^ 

The  main  chain  of  the  Andes  was  created  by  upheaval  at  some 
remote  date,  but  no  one  can  say  when  this  movement  occurred,  or 
whether  it  was  an  affair  of  a  year  or  was  spread  over  thousands  of 
years.  All  of  the  Great  Andes  of  the  Equator  rise  out  of,  or  upon 
and  above  the  main  chain.^  With  the  exception  of  Sara-urcu, 
they  are  all  mountains  of  volcanic  origin,'  although  they  may 
not  all  have  been  active  volcanoes.  There  will  possibly  be,  for 
a  long  time  to  come,  a  diversity  of  opinions  as  to  the  manner 
of  their  formation.  It  seems  to  me  probable  that  there  were 
never  many  of  these  volcanoes  in  activity  at  any  one  moment 
Some  that  are  now  extinct  have  evidently  been  aUve;  while 
others,  like  Pichincha  and  Tunguragua,  are  either  dormant  or  are 
not  perpetually  in  eruption.  Cotopaxi  and  Sangai  alone  are  in 
a  state  of  constant  activity,  and  these  two  mountains  seem  to 
be  increasing  their  elevation.* 

^  The  Pacific  Range  of  Ecuador  and  the  range  running  south  from  Chimborazo  as 
far  as  the  Rio  Chanchan  are,  however,  paraUel  to  each  other  ;  and  the  course  of  the 
River  Chimbo,  from  Guaranda  to  Chimbo,  runs  through  a  valley,  speaking  projterly. 
I  have  already  endeavoured  to  make  it  clear  that  this  Pacific  Range  lies  outside 
the  main  chain  of  the  Andes.  It  has  nothing  to  do  with  the  **two  parallel 
Cordilleras." 

^  The  elevation  of  the  range  in  general,  in  Ecuador,  although  considerable,  \s  not 
so  great  as  it  is  farther  to  the  south  ;  and  a  railway  might  be  carried  there  across  the 
chain  at  a  lower  level  than  the  Trans- Andean  line  which  is  at  present  being  con- 
structed to  connect  Buenos  Ayres  with  Valparaiso. 

'  In  Ecuador,  the  rocks  that  were  previously  at  the  surface  are  now  almost 
entirely  buried  under  lavas  or  volcanic-dusts  which  have  welled  out  of  fissures,  or 
have  been  violently  ejected. 

*  The  excellent  observers  M.  de  la  Condamine,  and  the  Doctors  Reiss  k  Stiibel 
measured  Cotopaxi  and  Sangai  at  an  interval  of  130  years.  The  former  found  the 
height  of  Cotopaxi  was  18,865  feet,  and  Sangai  17,139  feet.  The  latter  found  the 
heights  were  19,498  and  17,464  feet  respectively. 
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Of  the  extinct  Volcanoes,  Cayambe,  Antisana  and  Chimborazo 
are  the  most  important.  There  are  lava-streams  upon  the  flanks 
of  all  three  mountains,^  and  I  cannot  doubt  that  they  had  craters 
of  considerable  size,  though  none  can  now  be  seen.  The  space  at 
the  summit  of  Antisana  is  sufi&ciently  large  to  admit  of  one  as 
great  as  that  of  Gotopaxi,  and  I  think  it  may  be  assumed  that 
under  the  snowy  domes  which  now  form  the  summits  of  Chim- 
borazo there  are  rocky  peaks  which  were  formerly  two  of  the 
highest  points  around  the  rim  of  a  crater. 

There  are  no  records  of  eruptions  of  Chimborazo.^  It  must 
have  been  an  extinct  volcano  for  many  ages.  The  complete  burial 
of  its  crater,  the  thickness  of  the  ice-cap  at  its  summit  and  large 
size  of  its  glaciers,  the  ruin  and  erosion  of  its  lava-streams,  and  the 
height  vegetation  has  attained  upon  its  flanks  are  all  indications 
that  its  activity  ceased  at  a  remote  period.  It  is  less  regularly 
conical  than  Cotopaxi,  Sangai  or  Tunguragua,  and  towards  its 
summits  has  sheer  cliffs,'  that  I  have  termed  the  Northern  and 
Southern  Walls,  which  it  seems  to  me  can  only  have  been  formed 
either  by  violent  upheaval  or  by  explosive  blowing  away  of  por- 
tions of  the  exterior  of  the  cone.  The  Southern  Walls  are  shewn 
in  the  illustrations  facing  pages  24,  64  and  76,  and,  more  in  detail, 
in  the  accompanying  plate.     They  are  in  two  series,  B,  B,  and  D,  D. 

^  In  the  matter  of  lava-streams  I  differ  from  Boussingault,  who  says  that  none 
can  be  seen  anywhere  among  the  Volcanoes  of  Tropical  America.  "La  masse  du 
Chimborazo  est  form^e  par  I'accumulation  de  debris  trachytiques,  amoncel^  sans 
aucim  ordre.  Ces  fragmens  trachytiques,  d'mi  volume  souvent  ^norme,  ont  ^te 
souleT^s  k  r^tat  solide  ;  leurs  angles  sont  toujours  tranchans  ;  rien  n'indique  qu'il  y 
ait  en  fasion  ou  meme  un  simple  ^tat  de  mollesse.  NulU  party  dans  aucune  des 
voleans  de  V^tuUeur,  on  n' observe  rien  qui  puisse  /aire  pr6sumer  une  couUe  de  laves." 
— Annates  de  Chimie  et  de  Physique^  tome  Iviii,  2me  s^rie,  p.  175,  Paris,  1835. 

I  find  this  difficult  to  comprehend,  as  Boussingault  visited  Cotopaxi  and  the 
Hacienda  of  Antisana.    See  pages  138,  145,  187  and  189. 

'  "Chimbora90,  Volcan  (on  ignore  I'^poque  de  son  eruption)." — La  Condamine 
in  Hist,  de  VAcad.  Royale  des  Scieiiees  (ann^e  1746),  Paris,  1751,  pp.  650-1. 

'  Tliere  is  some  equally  sheer  cliff  on  the  northern  side  of  Cotopaxi,  near  the 
summit. 

2x 
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The  latter  stand  in  advance  of  the  higher  ones,  and  are  passable 
at  F  ('  the  breach  *),  or  may  be  skirted  at  the  base.  The  upper 
cliflFs  B,  B  are  unapproachable,  on  account  of  being  crowned  by 
glacier,  which  falls  at  intervals  in  tremendous  avalanches,  shaving 
the  face  of  the  rock.  This  ice -section  (e,  e),  at  the  top  of  the 
cliffs,  shews  the  thickness  of  the  glacier  on  the  summit  of 
Chimborazo. 

The  faces  of  these  precipices  exhibit  a  large  number  of  parallel 
bands  (nearly  horizontal  in  the  lower  series  and  distorted  in  the 
upper  one)  which  are  highly  coloured,  and  upon  the  rare  occasions 
that  the  cliffs  are  lighted  by  the  sun  they  present  a  gay  and 
attractive  appearance.  The  highest  strata  of  the  upper  series  are 
black,^  alternating  with  grey  bands ;  warm  grey,  passing  into  strong 
red ;  black,  changing  into  tliin  grey  and  yellow  strata ;  warm  grey 
again,  passing  into  deep  red ;  and,  at  the  base,  warm  grey,  alteraat- 
ing  with  thin  strata  of  many  colours,  too  numerous  to  recapitulate. 
The  lower  series  commences  at  the  top  with  a  stratum  of  reddish- 
grey  colour  for  about  half  the  whole  depth  of  the  cliff;  then  a 
stratum  of  ashy  grey,  followed  by  a  strong  black  band ;  Indian  red, 
succeeded  by  more  black  strata ;  and  terminating  at  the  l>ase  with 
a  bed  about  200  feet  thick,  of  strongly  reddish  hue. 

With  the  exception  of  the  lowest  rocks  of  the  lower  series,  it  is 
impossible  to  collect  examples  of  these  strata  in  situ,  as  the  cliffs 
are  well-nigh  vertical ;  but  specimens  from  all  of  the  beds  in  the 
upper  series  (knocked  off  by  the  descent  of  the  ice-avalanches)  can 
be  obtained  on  the  surface  of  the  Glacier  de  Debris,  and  they  are 
found  to  be  entirely  volcanic  products — prmcipally  andesitic  lavas.* 
The  colouring  is  superficial,  the  result  of  weathering,  or  decom- 
position. The  natural  colours  of  these  rocks  range  from  steel  and 
iron-greys  to  purplish-black. 

A  great  section  of  a  somewhat  similar  nature  was  produced  on 

^  It  is  not  unlikely  that  this  is  the  rock  we  obtained  at  19,400  feet  upon  the 
first  ascent.     See  pp.  67-8. 

'  Amongst  these  fragments  on  the  glacier  I  found  native  sulphur. 
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the  Island  of  Krakatoa  by  the  blowing  away  of  a  portion  of  the 
cone  during  the  convulsions  which  occurred  in  August,  1883  ;^  and 
although  it  cannot  be  positively  affirmed  that  the  Southern  Walls  of 
Chimborazo  have  been  fashioned  in  this  way,  one  may  go  so  far  as  to 
suggest  that  that  which  is  known  to  have  happened  in  the  Straits 
of  Sunda  may  also  have  occurred  on  the  coast  of  the  I'acific. 

The  relative  situations  of  the  Great  Andes  of  the  Equator  will 
be  seen  by  reference  to  the  Eoute  Map,  where,  for  the  first  time, 
they  are  placed  in  the  positions  that  they  actually  occupy.  The 
Altitudes  which  were  determined  on  my  journey  are  arranged 
in  a  tabidar  form  in  Appendix  A,  in  chronological  order.  The 
height  of  Ohimborazo  will  probably  possess  more  interest  than 
any  other  for  the  majority  of  my  readers.  I  give  below  the  data 
which  have  been  used  in  its  computation,  and  a  few  remarks  upon 
the  previous  determinations  of  its  altitude  by  others.  My  (ytnginal 
readings  are  given  here  (not  reduced  to  32°  Faht.),  and  they  were 
not  taken  until  the  attached  thermometer  had  fallen  to  the  tem- 
perature of  the  air.  The  Guayaquil  barometer,  it  should  be  added, 
was  30  feet  above  the  level  of  the  sea. 

Dat..  Place.  Barometer.      ^I^."  an^d  TS.  jL^m. 

Jan.  4,  1880,  5.15  p.m.  Summit  of  Chimborazo  No.  558        14-100        21^*  Faht. 
,,  6  p.m.  Guayaquil       .         .         .No.  554        29-892        85"     „ 

Deduced  altitude  above  the  level  of  the  sea,  20,545  feet. 


Julys,     „      1.40  p.m.  Summit  of  Chimborazo  No.  558        14*050        20' 


}i 


,,  2  p.m.  Summit  of  Chimborazo  .     No.  558        14*028        15      ,, 

, ,  Mean  of  1 1  a.  m.  &  6  p.  m.  Guayaquil  No.  554        30  *  021        75°    , , 

Deduced  altitude  above  the  level  of  the  sea,  20,461  feet. 

Besides  these  two  results  (20,545  feet  from  the  observations 
made  on  Jan.  4,  and  20,461  feet  from  the  2  p.m.  observations 
on  July  3),  Mr.  EUis  has  obtained  a  third  one  (20,489  feet)  by 

*  A  representation  of  this  forms  Plate  25  of  the  Album  accompanying  the 
interesting  work  Krakatau,  by  R.  D.  M.  Verbeek,  Brussels,  1885-6  ;  and  it  has  been 
reproduced  in  the  Heport  of  the  Krakatoa  Committee  of  the  Royal  Society,  Lond. 
1888,  PL  II. 
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<*  employing  the  mean  of  the  observations  at  1.40  and  2  p.m. 
The  altitude  I  adopt  is  the  mean  of  his  three  results, 
namely  20,498  feet. 

The  height,  however,  which  at  the  present  time  is 
accepted  and  quoted  for  Chimborazo  is  21,425  feet.  This 
altitude  was  deduced  by  J.  Oltmanns  (Professor  of  Astro- 
nomy at  Berlin)  from  the  observations  of  Alex,  von 
Humboldt,  who,  after  determining  barometrically  the  ele- 
vation of  Biobamba  above  the  level  of  the  sea,  measured 
a  base  1702  metres  long  upon  the  outskirts  of  the  town, 
and  at  one  end  of  this  base  observed  the  angle  of  eleva- 
tion of  the  apparent  summit  of  the  mountain.  This 
measurement  is  referred  to  in  Humboldt's  BectieU  dOhser- 
vations  Astronomiques,  etc.,  4to,  Paris,  1810,  vol.  1,  pp. 
Ixxii-lxxiv  of  the  Inirodvction,  and  the  annexed  diagram 
is  projected  from  the  data  given  in  that  work.^  The 
line  drawn  from  A  to  B  represents  his  base,  and  a  the 
position  of  the  summit  of  Cliimborazo.  This  figure  shews 
more  clearly  than  words  the  unsatisfactory  nature  of  the 
data  from  which  Prof.  Oltmanns  calculated  the  altitude. 
Humboldt  himself  appeared  to  think  it  likely  that 
there  was  some  error  in  his  observations;  and  he  did 
so,  doubtless,  on  account  of  the  large  difference  that  there 
was  between  the  altitude  which  was  deduced  from  his 
work  and  that  which  was  obtained  by  La  Condamine,  who 
employed  similar  methods.  The  height  of  Chimborazo  as 
determined  by  La  Condamine  was  3220  toises  (  =  20,592 
feet).  Juan  and  UUoa  (the  Spanish  oflBcers  who  were 
associated  with  the  French  Academicians)  in  their  book 
entitled  Observaciones  Astronoinicas  y  Fhisicas  hechas  de 
orden  de  S.  Mag.  en  los  jReynos  dd  Peru,  4to,  Madrid, 

^  The  length  of  the  base  A  B  is  stated  to  have  been  1702*49  metres ; 

the  angle  A  B  a,  98''  34'  50"  ;  the  angle  a  A  B,  TS**  16'  20"  ;  and  the  angle 

g   of  elevation  of  the  siunmit,  seen  from  A,  6°  41'  26".     This  figure  should  be 

com|>ared  with  tig.  6,  Plate  1,  in  the  Recueil  (T  Observations  Aatronomi^ues, 
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1748,  p.  131,  give  3380  toises  (  =  21,615  feet)  as  the  height  of 
Chimborazo.  The  French  and  Spanish  observers,  I  believe,  used 
the  same  data,  and  it  is  certain  that  either  one  or  the  other,  or 
both,  must  have  been  in  error  in  their  calculations.^ 

The  passage  is  given  in  the  footnote  in  which  Humboldt 
expresses  a  certain  amount  of  doubt  as  to  his  own  result.^  In 
the  various  possible  causes  of  error  which  he  therein  mentions, 
he  omits  to  take  into  account: — 1.  The  chance  of  error  in  the 
height  of  his  base  at  Eiobamba,  and,  2.  that  neither  the  height 
nor  the  distance  of  a  snowy  dome  can  be  determined  with 
certainty  unless  a  signal  is  placed  upon  it.  The  elevation  he 
assigned  to  Eiobamba  was  9485  feet,  which  is  305  feet  higher 
than  the  determination  of  Messrs.  Eeiss  and  Stiibel,  and  446 
feet  higher  than  my  own.^     It  seems  to  me  possible  that  there 

^  Although  the  height  of  Chimborazo  deduced  by  UUoa  more  nearly  corresponded 
than  La  Condamine's  with  that  obtained  by  Humboldt,  the  latter  did  not  seem  to 
put  much  confidence  in  it ;  for  towai'ds  the  end  of  his  Becueil  dC  Observaiions  Aatro- 
7iomiques  (at  p.  93  of  the  section  entitled  NivellemerU  haromitrique)  there  is  the 
following  amusing  passage.  "  Lorsqu'  UUoa  descendit  dans  les  mines  de  Guanaxuato, 
11  deduisit  d'une  mesure  barom<^trique,  que  la  mine  de  Yalenciana  avoit  une  pro- 
fondeur  de  1000  vares  (838  metres).  L'inspecteur  de  la  mine  assura,  et  avec  raison, 
que  cette  ^vaj^uation  ^toit  du  double  trop  forte ;  le  geom^tre  pretendit,  de  son  cdte, 
que  son  calcul  baromdtrique  ne  laissoit  pas  de  doute.  II  est  probable  que  le  baro- 
m^tre  du  savant  voyageur  s*etoit  derange  ...  On  con^it  aisement  que,  depuis  cette 
epoque,  les  barom^tres  ne  jouissent  pas  d'un  grand  credit  aupres  du  mineurs  du 
Mexique." 

'  "Je  n*ai  pu,  jusqu'^  ce  jour  (1810),  decouvrir  aucime  cause  d'erreur  dans 
ma  mesure  du  Chimborazo.  Pour  expliquer  une  difference  de  100  toises  de  hauteur, 
il  faudroit  supposer  on  que  les  angles  des  stations  avec  la  cime  a  B  A  et  a  A  B  fussent 
faux  de  10' "9,  ou  qu'on  se  fut  tromp6  dans  la  mesure  de  la  base  de  91  metres,  ou  que 
Tangle  de  hauteur  pris  en  A  fdt  trop  grand  de  21'  58".  .  .  Je  desire  ardemment 
que,  dans  un  pays  ou  les  lumieres  font  des  progr^  si  rapides,  des  hommes  instruits 
repetent  mes  operations  sur  le  plateau  de  Tapia,  pour  qu'il  ne  reste  aucun  doute 
sur  la  veritable  hauteur  de  la  cime  la  plus  elevee  des  Cordill^res." — Becueil  cCOhs. 
Astron,,  vol.  1,  p.  Ixxiv,  Introd, 

*  The  Ecuadorian  altitudes  which  were  deduced  from  the  barometric  observa- 
tions of  Humboldt  are  almost  always  higher  (sometimes  considerably  higher)  than 
those  obtained  from  the  barometric  observations  by  Messrs.  Reiss  and  Stiibel,  and 
by  myselC 
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was  a  considerable  initial  error  in  the  determination  of  the  height 
of  his  base ;  and  from  simple  inspection  of  the  figure  upon  p.  340 
it  will  be  apparent  that  a  very  slight  mistake  in  the  identification 
of  the  true  summit,  at  either  of  his  stations  A,  B,  would  have 
produced  a  marked  effect  upon  the  distance  of  a  from  AB,  and 
a  serious  error  in  the  deduced  value  of  the  angle  of  elevation, 
which  was  calculated  from  the  distance. 

Humboldt's  wish  that  liis  observations  might  be  repeated  has 
been  fulfilled  by  his  countrymen  Messrs.  Beiss  and  StiibeL  In 
their  Alturas,  which  were  printed  at  Quito  in  1873,  the  height 
of  Chimborazo  is  stated  to  be  (according  to  Dr.  Eeiss)  20,703 
feet.  By  a  private  communication  I  know  that  these  travellers 
adopted  for  this  measurement  similar  methods  to  those  which 
were  employed  by  La  Condamine  and  Humboldt. 

There  are  therefore  five  diflferent  determinations  of  the  height 
of  Chimborazo,  namely: — 


La  Condamiue 

.      20,592 

Juan  and  Ulloa 

.     21,615 

Humboldt 

.      21,425 

Reiss  and  Stiibel     . 

.      20,703 

AVhymper 

.      20,498 

The  first  four  of  tliese  were  obtained  by  similar  methods, 
and  the  fifth  is  derived  from  three  observations  of  the  mercurial 
barometer  upon  the  summit  of  the  mountain. 

The  order  in  which  the  Great  Andes  of  the  Ec^uator  should 
be  placed  (so  far  as  I  am  acquaiTited  with  tJwm)  will  be  seen  in 
the  accompanying  table.  Several  others,  which  are  not  included, 
should  perhaps  come  before  Pichincha.  There  was  no  opportunity 
of  measuring  the  mountains  of  Llangauati  [see  pp.  97,  110],  or  the 
highest  points  in  the  range  to  the  south  of  Chimborazo.  Some 
of  the  loftiest  peaks  in  the  former  gi'oup  seemed  to  me  to  rise 
well  above  16,000  feet,  and  the  latter  were  not  much  inferior  in 
elevation,  although  destitute  of  snow. 
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Name  of  Moantain. 

ACADKMICIAMS. 

A. 

Reiss  &  StObbl. 

Why 

UPER. 

/-      '     ' 

N 

1 

-y 

Toises. 

Feet 

Metres. 

Feet 

Metres. 

Feet 

1.  Ohimborazo  . 

3220 

20,592 

6310 

20,703 

6247 

20,498 

2.  Cotopaxi 

2950 

18,865 

5943 

19,498 

5978 

19,613 

3.  Antisana 

3020 

19,313 

5756 

18,885 

5893 

19,335 

4.  Cayambe 

3030 

19,377 

5840 

19,161 

5848 

19,186 

5.  Altar  . 

2730 

17,458 

5404 

17,730 

•  •  • 

•  •  • 

6.  Sangai 

2680 

17,139 

5323 

17,464 

■  •  • 

*  •  • 

7.  lUiniza 

2717 

17,375 

5305 

17,405 

«  •  • 

■  •  • 

8.  Tunguragua. 

2620 

16,755     5087 

16,690 

•  ■  ■ 

•  *  • 

9.  Carihuairazo 

2450 

15,668 

5106 

16,752 

5034 

16,515^ 

10.  Sincholagua. 

2570 

16,435 

4988 

16,365 

■  •  ■ 

A    •    • 

11.  Cotocacbi 

2570 

16,435 

4966 

16,293 

4968 

16,301 

12.  Guagua-Pichincha . 

•  .  a 

•  •  ■ 

4787 

15,706 

4851 

15,918 

Rucu-Picbincba 

2430 

15,540 

4737 

15,542 

•  •  • 

•  •  • 

13.  Corazon 

2470 

15,796 

4816 

15,801 

4838 

15,871 

14.  Ruminabui  . 

•  •  • 

•  •  ■ 

4757 

15,607 

•  ■  ■ 

■  ■  • 

15.  Sara-urcu 

a  •  • 

4800 

15,749 

4725 

15,502 

1  Height  of  the  middle  peak  of  Carihaafrazo. 

The  determinations  of  the  Academicians  are  quoted  from  Histoire  de  rAcademie  Royale  des 
Seienca  (annto  1746),  Paris,  1751,  pp.  660-651 ;  and  those  of  Messrs.  Reiss  and  Stiibel  are  taken  from 
their  AUuras  tornados  en  la  Bepublica  del  Ecuador^  Quito,  1878. 


The  heights  that  are  quoted  for  these  mountains,  as  well  as  the 
other  altitudes  which  are  given  in  Appendix  A,  depend  exclusively 
upon  observations  of  Mercurial  Barometers.  The  two  'Fortin's' 
which  were  used  in  the  interior  [see  p.  33]  were  preserved  intact 
to  the  end  of  the  journey.  The  precautions  that  were  taken  to 
ensure  their  safety  which  have  been  mentioned  upon  pp.  54-5 
would  have  been  of  little  avail  if  they  had  not  been  supplemented 
by  unceasing  care  on  the  part  of  Jean-Antoine  Carrel,  who  took 
charge  of  them  during  the  whole  of  the  time  we  were  amongst  tlie 
mountains.  When  travelling  over  roads,  or  lower  slopes  where 
porterage  coidd  be  obtained,  he  carried  his  '  babies '  and  nothing 
besides.  Above  the  snow-line  he  was  always  encumbered  with 
one,  and  sometimes  with  both  of  them,  in  addition  to  the  matters 
which  it  was  his  proper  business  to  transport ;  and  the  fact  that 
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he  was  always  laden  with  12J  or  25  lbs.  additional  weight  must 
be  taken  into  account  if  com- 
parisons are  instituted  with  his 
rates.  The  conservation  of  these 
instruments  occupied  the  first 
place  in  the  thoughts  of  every 
one  during  the  whole  of  the  time 
we  were  in  the  interior,  as  tJiey 
were  the  Standards  upon  which 
everything  depended 

The  comparisons  of  the  Ane- 
roid Barometers  which  were  made 
against  the  Mercurials  whilst  in  the 
field  are  given  in  Appendix  C; 
but  the  account  of  the  subsequent 
investigations  into  the  behaviour 
of  Aneroids  in  general  extends  to 
too  great  leugth  to  be  mcluded  in 
this  volume,  and  is  rendered  in  the 
pamphlet  How  to  Jise  the  Aneroid 
Barometer} 

'  The  foUovring  ia  «  recapitulation  of  the  principal  points  which  h«ve  come  out 
in  the  course  of  this  enquiry. 

1.  All  aneroids  lose  upon  the  mercurial  barometer  when  submitted  to  diminished 
pressure.  When  diminished  pressure  is  maintained  continuously,  the  loss  commonly 
continues  to  augment  during  several  weeks,  and  sometimes  grows  to  a  Tcry  import- 
ant amount  The  most  important  part  of  any  loss  tliat  wiU  occur  will  take  place 
in  the  first  week.  The  loss  which  takes  place  in  the  first  week  is  greater  than  in 
any  HiibsequcDt  one.  A  coneiderable  part  of  the  loss  which  takes  place  in  the  first 
week  occurs  in  the  first  day.  The  loss  may  be  traced  in  a  single  hour,  and  in 
successive  hours  upon  aneroids  with  expanded  scales.  The  amount  of  the  loss 
which  occurs  is  difforent  in  different  instruments.  The  amount  of  the  loss  iu  any 
aneroid  depends  (a)  upon  the  duration  of  time  it  may  experience  diminished  press- 
ure, and  (b)  ui)on  the  extent  of  the  reduction  in  pressure. 

2.  When  pressure  is  restored,  all  aneroids  recover  a  portion  of  the  loss  which  has 
previously  occurred  ;  and  some,  in  course  of  recovery,  gain  more  than  they  have 
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In  Appendix  E,  a  few  remarks  are  made  upon  Temperatures  in 
Ecuador,  and  I  refer  here  only  to  those  which  were  experienced  on 
Summits.  If  there  had  been  a  constant  diminution  of  1°  Faht.  for 
every  300  feet  of  ascent  from  the  level  of  the  sea,  temperatures  at 
the  tops  even  of  the  lowest  of  the  peaks  we  ascended  would  always 


Date. 

Mountain. 

Height  in 
Feet. 

Temperature 
on  Summit 

Temperature  at 
Guayaquil. 

1880. 

Faht. 

Faht. 

Jan.     4  (6.15  p.m.)    .     . 

Chimborazo 

20,498 

2V 

85' (  6  p.m.) 

Feb.     2  (1.15     „  )    .     . 

Corazon 

16,871 

zr-43'' 

79' (11a.m.) 

„      18  (6.20  a.in.)    .     . 

Cotopaxi 

19,613 

2V 

82'  (      „      ) 

Mar.  10  (10-11.40  a.m.) 

Antisana 

19,336 

44'- 60" 

80'  (      „      ) 

„     23  (11.16  a.m.) 

Pichincha    . 

15,918 

46' 

80'  (      „      ) 

April  4(10.46-11  a.m.) 

Cayambe 

19,186 

32'-41' 

79"  (      »      ) 

„     17  (1.30-2.40  p.m.) 

Sara-urcu     . 

15,502 

43°-5-65' 

80'  (      „      ) 

„     24  (12  noon)     .     . 

Cotocachi     . 

16,301 

36' 

81' (      „      ) 

June  29  (11-11.16  a.m.) 

Carihuairazo 

16,515 

38'- 42' 

"74"  (      „      ) 

July     3  (1.40-2  p.m.)    . 

Chimborazo 

20,498 

15'- 20' 

74'  (      „      ) 

have  been  below  the  freezing-point.  The  above  Table  of  Tempera- 
tures, '  in  the  shade,'  shews  those  which  were  actually  experienced. 

previously  lost.  Minus  index-errors  are  sometimes  lessened,  and  plus  index-errors 
are  sometimes  increased.  The  recovery  is  gradual,  and  commonly  extends  over  a 
greater  length  of  time  than  the  period  during  which  diminished  pressure  has  been 
experienced.  In  aneroids  which  have  been  kept  at  diminished  pressures  for  a  con- 
siderable space  of  time  [a  week  or  upwards]  the  most  important  part  of  the  amount 
that  will  be  recovered  wUl  be  regained  in  the  first  week.  The  greater  part  of  the 
recovery  of  the  first  week  is  usually  accomplished  in  the  first  day.  The  recovery  in 
the  first  hour  is  almost  always  larger  than  that  in  any  subsequent  hour. 

3.  The  errors  which  will  probably  be  exhibited  by  aneroids  during  natural  varia- 
tions of  pressure  may  be  learned  approximately  by  submitting  them  to  artificially- 
produced  variations  of  pressure ;  but  the  one-hour  test  which  has  heretofore  been 
commonly  applied  for  *  verification  *  is  of  little  value  except  for  determining  errors 
of  graduation,  and  the  errors  which  will  be  exhibited  at  similar  pressures  in  a  similar 
length  of  time. 

4.  Comparisons  of  travellers'  aneroids  against  the  mercurial  barometer  at  natural 
pressure,  upon  return  to  the  level  of  the  sea,  after  prolonged  journeys  in  elevated 
regions,  have  not  the  value  which  is  at  present  assigned  to  them. 

5.  Large  reductions  will  have  to  be  made  in  the  heights  of  many  positions  which 
have  been  determined  by  aneroids. 

2y 
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In  all  cases  they  were  higher  than  might  have  been  expected. 
The  excess  is  most  marked  in  the  three  mountains  which  are 
situated  farthest  to  the  East,  namely,  Sara-urcu,  Cayambe  and 
Antisana;  and  this,  it  seems  to  me,  can  only  be  accounted  for 
by  supposing  that  the  warm  currents  borne  from  the  heated 
Amazonian  basin,  by  the  nearly  constant  easterly  winds,  are 
deflected  rather  abruptly  upwards  from  their  natural  level,  on 
approaching  these  mountain-barriers. 

Upon  a  number  of  occasions,  abrupt  transitions  of  tempera- 
ture occurred  at  our  high  camps,  or  whilst  ascending  still  higher. 
Equally  rapid  changes  are,  however,  unknown  on  the  lower  ground, 
and  it  is  therefore  obvious  that  the  amount  of  ascent  equivalent 
to  a  fall  of  1°  Faht.  would  have  been  found  very  variable  if  a 
number  of  mnultaneons  observations  of  temperature  had  been  made 
at  spots  no  great  distance  apart,  placed  on  different  levels.^ 

The  Snow-line. — Those  who  are  most  conversant  with  snow- 
mountains  generally  speak  with  hesitation  upon  this  subject.  The 
difficulty  consists  in  determining  what  *  the  snow-line '  really  is, 
or  should  be  considered.  If  it  should  be  the  very  lowest  point  at 
which  any  large  masses  of  snow  are  found  permanently,  many 
mountains  would  have  to  be  classed  as  entering  the  snow-line 
which  are  not  generally  admitted  to  be  within  it.     The  quantity 

'  Thus,  on  July  3,  1880,  at  5  p.m.,  on  the  nortli-wcstem  side  of  Chimborazo,  at 
an  elevation  of  16,700  feet,  temperature  in  the  shade  was  26**' 5  Faht.  At  tlie  same 
time,  at  Riobamba  (9039  feet)  it  was  50"  Faht  This  gives  a  fall  of  l**  Faht  for 
every  326  feet  of  elevation. 

On  July  8, 1880,  at  2  p.m.,  on  the  Summit  of  Chimborazo  (20,498  feet),  tem|)era- 
ture  was  15°  Faht  On  the  same  day,  at  2. 30  p.m.,  at  Riobamba,  it  was  54°  *  72  Faht. 
{IV  R.).     Tliis  gives  a  fall  of  1°  Faht  for  every  288  feet 

On  this  day  (July  3,  1880),  upon  leaving  camp  (15,811  feet),  at  5.15  a.m.,  tem- 
l)erature  was  30°  Faht  By  8.45  a.m.  (at  18,900  feet),  temperature  in  the  shade 
had  risen  to  46°  Faht.  The  sun  had  not  at  that  time  struck  the  western  side  of  the 
mountain.  Two  hours  later,  when  in  the  direct  rays  of  the  sun,  the  heat  felt  oppress- 
ive ;  and  in  another  two  hours  there  was  a  fall  of  at  least  35°  Faht.  (from  50°  to  15°). 
This  abrupt  drop  was  caused  by  the  clouds  of  Volcanic  Dust  intercepting  the  ra^ 
of,  and  absorbing  the  heat  radiated  from  the  sun ! 
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that  should  be  found  permanently  upon  any  mountain  to  entitle 
it  to  be  considered  within  the  snow-line  cannot  be  determined, 
and  I  see  little  utility  in  retaining  a  phrase  which  is  incapable  of 
definition,  and  is  interpreted  so  variously.  The  following  informa- 
tion is  given  from  peraonal  observation. 

Range  south  of  Chimborazo  (15-16,000  feet).     No  permanent  snow. 

Chimborazo  (20,498  feet).  In  January,  little  snow  below  16,600  feet 
on  the  south  side,  but  at  that  time  it  extended  nearly  one  thousand  feet 
lower  on  the  K  and  N.  sides.  In  June -July  there  was  deep  snow  as  low 
as  15,600  feet  on  all  these  sides.  At  the  same  time,  there  was  Httle  snow 
below  16,700  feet  upon  the  W.  side. 

CARmuAiRAZO  (16,515  feet).  Very  little  snow  below  15,000  feet  in 
January,  and  much  in  June-Jidy  as  low  as  14,300  feet 

Illiniza  (17,405  feet).     Large  beds  of  permanent  snow  at  15,200  feet 

CoRAZON  (15,871  feet).  Much  snow  fell  almost  daily  upon  this  mount- 
ain down  to  14,500  feet,  but  there  were  no  permanent  snow -beds  on  the  E. 
side,  although  there  were  some  upon  the  W.  side. 

Atacatzo  (14,892  feet).     No  permanent  snow. 

PiCHiNCHA  (15,918  feet).     The  snow-beds  were  quite  trifling  in  extent 

CoTOCACHi  (16,301  feet).    Permanent  snow,  in  large  beds,  at  14,500  feet 

Imbabura  (15,033  feet).     No  permanent  snow. 

Cayambe  (19,186  feet).  Scarcely  any  snow  below  16,000  feet  on  the 
west  side.     Covered  with  snow  at  15,000  feet  on  the  eastern  side. 

Sara-urcu  (15,502  feet).  Snow  fell  daily  upon  this  mountain  lower 
tlian  14,000  feet,  and  was  remaining  permanently  at  about  tliat  elevation. 

Antisana  (19,335  feet).  Permanently  covered  with  snow  at  16,000 
feet  on  the  western  side.     I  am  not  able  to  speak  about  the  eastern  side. 

SiNCHOLAGUA  (16,365  feet).  Large  beds  of  permanent  snow  as  low  as 
15,300  feet 

RuMiilfAHUi  (15,607  feet).  There  was  a  small  amount  of  permanent 
snow  on  the  E.,  and  none  on  the  W.  side, 

CoTOPAXi  (19,613  feet).  Snow  fell  frequently  on  Cotopaxi  in  February 
quite  one  thousand  feet  lower  than  it  fell  upon  Chimborazo  in  Januarj%  It 
was  remaining  permanently  on  the  western  side  at  about  15,500  feet 

Llanganati  group.     Much  snow  below  16,000  feet 

Altar  (17,730  feet).     Many  large  snow-beds  below  14,000  feet 

From  examination  of  the  above  list,  it  will  be  seen  that  snow 
is  in  greater  abundance  upon  the  more  easterly  of  the  Great  Andes 
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of  the  Equator  than  upon  the  western  ones;  and  is  commonly 
found  at  lower  levels  upon  the  eastern  than  upon  the  western 
sides  of  the  same  mountains. 

Previous  travellers  have  said  little  or  nothing  about  the 
Glaciers  of  Ecuador, — in  some  cases,  it  may  be,  because  they 
were  unable  to  recognize  glaciers  when  they  saw  them ;  or,  in 
others,  through  not  actually  having  seen  any,  owing  to  the  preva- 
lence of  bad  weather.  Humboldt,  in  the  passage  that  is  given 
in  the  footnote,^  says  that  he  did  not  see  in  the  Tropics  anything 
resembling  the  Glaciers  of  Switzerland;  and  Boussingault  states 
that  the  on/y  glacier  he  saw  in  Tropical  America  was  upon  the 
mountain  Tunguragua.  I  have  been  somewhat  exercised  to  account 
for  these  statements ;  and,  from  certain  points  of  view,  I  still  find 
them  quite  incomprehensible.* 

Glaciers  of  large  dimensions  exist  upon  the  Andes  of  the 

^  *' Je  n'ai  rien  vu  sous  Ics  tropiqaes,  ni  k  Quito,  tii  au  Mezique,  qui  ressemble 
aux  glaciers  de  la  Suisse.  J'avais  pense  1°  que  des  causes  met^orologiques  s'oppo- 
saient  au  chaugement  des  n^v^s  ou  glaciers  par  Tabsorption  de  Teau  qui  penetre  et 
cimente  les  grains  incohercnts  de  gresil  et  les  cristaux  de  neigo  ;  2°  que  les  couUcs  de 
neige,  source  primitive  de  tout  glacier,  n*avaieut  pas  lieu,  lors  meme  que  la  forme  et 
la  pente  des  vallces  pouvaient  fayoriser  leur  desccnte,  h  cause  du  manque  de  volume 
et  de  poids  de  la  neige  surineomha'iiic,  «  •  «  M.  Boussingault,  que  j'ai  consulte 
sur  I'existcncc  des  petits  amas  de  neige  et  de  gresil  que  les  Indiens  de  Calpi  m*avaient 
dit  se  trouver  converts  de  sables,  bien  au-dessous  de  la  limite  actuelle  des  neiges  du 
Chimborazo,  in'ccrit :  *  Je  ne  sais  rien  des  neiges  souterraines  du  Chimborazo,  et  je 
doute  fort  de  leur  existence  ;  niais  au  volcan  de  Tungnrahua,  nous  avons  rencontre, 
le  colonel  Hall  et  moi,  k  la  hauteur  de  la  ville  de  Quito  (done  k  pen  pres  k  1500  toises 
de  hauteur  absolue)  une  masse  ^norme  de  neige  endurcie,  un  veritable  glacier  comme 
ceux  de  la  Suisse.  C'est  le  seul  glacier  que  j'aie  vu  en  Am^rique  entre  lea  tro- 
piques.' " — Asie  Centrales  par  A.  de  Humboldt,  vol.  iii.  pp.  264-266. 

The  above  passage  quoted  from  Asie  Ccntralc  (published  in  1843)  does  not  appear 
to  harmonise  with  the  following  extract  quoted  from  an  article  contributed  by  Bous- 
singault to  the  Annales  de  Chimie  et  de  Physique^  published  in  1835.  "Jo  voulais 
contemplcr  k  mon  aise,  rassasier  pour  ainsi  dire  ma  vne  de  ces  glaciers  migestueux 
qui  m'avaient  procure  si  sou  vent  les  Amotions  de  la  science,  et  auxquels  je  devais 
bicntdt  dire  un  eternel  adieu  "  (p.  151).  Boussingault  makes  frequent  reference  to 
the  glaciers  in  subsequent  pages  of  the  same  article. 

'  See  pp.  24,  82,  and  77. 
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Equator.  They  attain  their  greatest  size  upon  Antisana,  Cayambe, 
and  Chimborazo,  and  there  are  considerable  ones  upon  Altar, 
Carihuairazo,  Cotocachi,  Illiniza,  Sara-urcu,  and  Sincholagua.^  The 
glaciers  upon  Antisana  were  thicker  and  the  crevasses  in  them 
were  larger  than  any  we  saw  elsewhere.  Upon  Cayambe  I  counted 
twelve,^  flowing  from  the  central  reservoir,  all  of  which,  according 
to  the  prevailing  custom,  might  have  had  names  bestowed  upon 
them ;  and  when  making  the  circuit  of  Chimborazo  in  June- July, 
1880, 1  noted  the  bearings  of  and  named  eleven  which  were  entitled 
to  be  distinguished.^  The  one  marked  A  is  called  Abraspungo; 
the  next  is  dedicated  to  Mr.  E.  Spruce,  whose  admirable  work  in 
Ecuador  (which,  unfortunately,  has  permanently  disabled  him)  has 
been  very  inadequately  recognized;  and  the  two  following  are 
named  after  the  Doctors  Reiss  and  StiibeL  These  are  succeeded 
by  the  Glacier  de  Thielmann  and  the  Glacier  de  Ddbris.  The  next 
one  (g),  named  Tortorillas,  is  rather  ill-defined ;  H  and  I  are  the 
Glaciers  of  Humboldt  and  Boussingault,  and  the  most  eastern  one 
is  consecrated  to  the  assassinated  President,  Garcia  Moreno. 

In  essential  features  the  Glaciers  of  Ecuador  do  not  differ  from 
the  Glaciers  of  the  Alps,  and  in  minor  points  they  present  little 
novelty.  One  has  been  noticed  upon  p.  198.  Another  was  seen 
in  the  middle  of  the  Glacier  de  Debris,  namely,  a  moulin  ^  in  which 
the  water  flowed  upwards  instead  of  downwards ;  and  not  for  from 
this  I  came  upon  a  *  glacier-table,'  a  slab  of  rock  three  or  four  feet 
in  diameter,  which  had  attained  an  unusual  height  upon  a  slender 

^  There  is  also  some  very  obscured  glacier  upon  Cotopaxi.  My  glimpses  of 
Quiliiidafia  and  Tunguragua  were  too  slight  to  permit  me  to  sj^eak  with  certainty, 
but  I  believe  that  there  are  also  glaciers  upon  those  mountains. 

'  There  are  no  doubt  others  upon  Cayambe.  I  did  not  see  its  north  and  north- 
east sides. 

'  Of  the  northern  side,  through  constant  prevalence  of  bad  weather,  a  clear  view 
was  not  obtained. 

*  **  Moulins  are  formed  by  deep  cracks  "  (crevasses)  '^  intersecting  glacier  rivulets. 
The  water  in  descending  such  cracks  scoops  out  for  itself  a  shaft,  sometimes  many 
feet  wide,  and  some  hundreds  of  feet  deep,  into  which  the  cataract  plunges." — 
TyndaU's  Glaciers  of  the  Alps,  8vo,  London,  1860,  p.  424. 
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stem  of  ice,  and  then,  instead  of  slipping  ofi'  as  is  ordinarily  the 
case,  had  gradually  declined  towards  the  west^  bending  the  shaft 
which  had  fomerly  supported  it  into  the  form  of  a  reversed  n. 
The  rock  was  touching  the  sur&ce  of  the  glacier,  still  adhering  to 
the  ice-pedestal ;  and  this,  although  it  had  undergone  crushing  on 
the  inner  curve  and  tension  on  the  outer  side,  shetoed  no  signs  of 
fracture, 

BOTANY. — ^The  collections  which  were  formed  were  undertaken 
with  the  view  of  contributing  to  the  knowledge  of  the  Eange  in  Alti- 
tude of  species,  and  the  remarks  which  follow  have  solely  reference 
to  the  extreme  upper  range  of  species  in  Equatorial  South  America. 

Examples  of  twenty  Botanical  Orders  were  obtained  at  15,000 
feet  above  the  level  of  the  sea  and  upwards,  and  twelve  of  these 
touched  or  exceeded  the  height  of  16,000  feet.  In  the  Tables 
upon  pp.  352,  353,  the  altitudes  are  given,  and  the  names  of  the 
species  so  far  as  they  have  been  identified,  of  the  representatives 
which  attained  the  very  greatest  heights.  These  Tables,  and  the 
Zoological  ones  which  follow,  include  only  such  species  as  were 
actually  collected. 

Species  of  fifteen  genera  of  Lichens  were  collected  in  tlie 
interior  of  Ecuador,^  out  of  which  eight  (those  marked  by  asterisks 
in  the  footnote)  were  obtained  at  15,000  feet  or  higher:  examples 
of  twenty -six  genera  of  Mosses  were  collected,*  twelve  of  which 
were  found  at  15,000  feet  and  upwards :  while  out  of  fifty-eight 
genera  of  Flowering  Plants  (collected  exclusively  in  the  interior), 
fifty-nine  species  came  from  14,000  feet  or  higher,  and  of  these 
thirty- five  species  reached  or  surpassed  15,000  feet,  and  twenty 

^  *Alectoria,  Baemnyces,  Cladonia,  *Gyrophoraf  *Leeanora,  *  Lecidta^  Lqriogium, 
*  Ncuropogoriy  *  Parmelia,  Physcia,  Ramalinaf  *  SUreoeaulen,  Stida,  *  UmbUicariaj 
and  Usnca. 

*  *  Andressaf  Ancura^  *  Bartramiaf  *  Brachymeniunif  *  BrenleHdt  *  Crypto- 
podium^  DaUotiia,  Dicrantmi,  *  IHdymodon,  *  Orimmia,  Hypnum,  Lty'euniay 
MacroinUiumt  Meizgeria,  *  Midickhoferiay  Mnium,  Neckera^  *  Orihotriekum,  Plaguh 
ehila,  Porotrvchunif  *  Racomilrium,  Bhuoganium,  SemoUcphyllum,  *  SplcKknobryum, 
Thuidiuntj  and  *  Wehera, 
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species  16,000  feet,  above  the  level  of  the  sea.  Including  all 
Orders,  forty-two  species  were  taken  at  16,000  feet  or  higher,^  and 
almost  aU  of  these  came  either  from  Antisana  or  Chimborazo,^ 
principally  from  the  latter  mountain,  which  even  at  the  height 
of  17,000  feet  has  a  large  amount  of  soil  free  from  snow. 

One  looks  vainly  amongst  this  flora  for  the  brilliant  clusters  of 
gem-like  flowers  which  are  so  conspicuous  near  the  snow-line  of 
the  Alps.  Yellows  predominate  in  it,  and  they,  like  the  other  hues, 
are  wanting  in  purity.  The  highest  species,  with  few  exceptions, 
were  also  found  at  considerably  lower  levels ;  and  the  plants  which 
were  taken  at  the  greatest  altitudes  were  generally  solitary  indi- 
viduals,  separated  by  long  distances  from  their  nearest  relatives. 

ZOOLOGY. — ^The  Zoological  collections  also  which  were  made 
in  Ecuador  were  formed  with  the  view  of  bringing  together  the 
species  which  range  highest ;  but  they  were  not  so  strictly  limited 
as  the  Botanical  ones,  and,  if  time  and  opportunity  had  permitted, 
T  should  have  endeavoured  to  have  worked  in  a  more  comprehen- 
sive manner. 

Annelida.  —  Earthworms  were  not  numerous  anywhere  at 
great  elevations.  The  highest  positions  at  which  they  were  found 
were  in  the  neighbourhood  of  our  camp  on  Cayambe  (14,760  feet), 
and  upon  the  summit  of  Corazon  (15,871  feet).^ 

^  So  far  as  I  am  aware,  nothing  has  hitlierto  been  obtained  from  the  height  of 
16,000  feet  in  Equatorial  America,  except  the  Lichens  mentioned  in  the  note  at 
the  foot  of  p.  334,  and,  perhaps,  the  Moss  to  which  reference  is  made  at  p.  76. 
The  Saxifrage  which  was  discovered  by  Boussingault  upon  his  attempt  to  ascend 
Chimborazo  in  1831,  Humboldt  says  (Aspects  of  Nature,  vol.  2,  pp.  36-6),  was  found 
at  15,770  feet.  "On  the  declivity  of  the  Chimborazo  the  Scud/raga  BaussingauUif 
described  by  Adolph  Brongniart,  grows  beyond  the  limit  of  perpetual  snow  on  loose 
boulders  of  rock  at  15,770  feet  above  the  level  of  the  sea,  not  at  17,000  as  stated 
in  two  estimable  English  journals.  The  Saxifrage  discovered  by  Boussingault  is 
certainly,  up  to  the  present  time,  the  highest  known  phsenogamous  plant  on  the 
surface  of  the  earth." 

*  These  will  be  found  enumerated  upon  pages  199  and  833-4. 

'  Hhinvdrilus  Ecuadoriensis  [see  p.  112]  will  shortly  be  described  by  Dr.  Bcnham 
in  the  Annals  and  Magazine  of  Natural  History. 
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Myriopoda. — Amongst  the  species  of  Centipedes  which  were 
ohtiiined  in  Ecuador,  two,  belonging  to  the  genus  Neiaportia,  are 
considered  new  by  Mr.  R.  I.  Pocock ;  and  have  been  described  by 
him  under  the  names  iV.  nwnticola  and  N.  dentata  in  the  Annals 
and  Magazine  of  Natural  History  for  August,  1890.  The  former 
of  these  came  from  La  Dormida,  Cayambe  (11,800  feet),  and  the 
latter  from  the  Seventh  Camp  on  Chimborazo  (12,000  feet).  Two 
of  the  others,  namely,  Otistigma  scabricavda  (Humb.  &  Sauss.),  and 
Scolopocryptops  Meodcanus,  Humb.  &  Sauss.,  have  a  rather  wide 
range.  The  first-named  was  obtained  at  various  localities  between 
8500-12,000  feet,  and  the  other  was  found  nearly  everywhere  in 
tlu  interior  up  to  13,300  feet.  It  was  taken  at  Tortorillas  (Chim- 
borazo), at  the  Hacienda  of  Antisana,  and  at  many  intermediate 
points.^  Only  one  species  of  Millipede  was  seen  in  the  interior, 
namely,  Spirobolm  sjrinipodex,  Karsch,  and  this  was  found  as  high  as 
1 2,000  feet  on  Pichincha,  and  from  12,000  to  13,000  feet  on  the  south 
side  of  Chimborazo.  Another  Millipede,  ?  Spirostrepttis  w^iatorialis, 
Pomth,  was  taken  on  the  banks  of  the  Guayas,  at  Guayaquil. 

CoLEOPTERA. — Descriptions  of  104  new  species,  by  Messrs.  H. 
W.  Bates,  D.  Sliarp,  H.  S.  Gorham,  A.  S.  OUiff  and  M.  Jacoby  will 
l)e  found  at  pp.  7-88  in  the  Supplement- 
ary Ap2Jcndut\  The  number  of  beetles 
obtiiined  on  this  journey  which,  thus 
far,  have  been  identified  or  described 
amounts  to  two  hundred  and  six. 

Orthoptera. — The  whole  of  this  col- 
lection remains  undescribed.  Leaping 
Orthoptera  were  found  very  numerous 
up  to  the  height  of  12-13,000  feet,  and 
upon  Chimborazo  were  obtained  in  the 
Vallon  de  Carrel  at  16,000  feet.     Ear-      forceps  of  an  rarwic  prom 

CAYAMBE,  ENLARGED  FOUR 

wigs  were  not  generally  abundant  in  the  diameters. 

^  I  understand  from  Mr.  Poeock  that  this  is  a  Mexican  species,  and  is  common 
in  the  West  Indies  and  in  Brazil. 
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interior,  and  it  was  a  Burprise  to  find  them  rangin<;  m  high  as 
the  Sixth  Camp  on  Chimborazo  (13,353  feet),  and  up  to  14,000 
feet  on  Cayambe.     The  speciea  on  the  former  mountain  was  just 
under  one-half  of  an  inch 
in  length,  and  an  enlai^ed 
Figure  of  it  is  given  here- 
with, to  assist  in  its  future 
identification.  The  Cajambe 
species    was    one    inch    in 
length,  with  unusually  lai^e 
forceps.       From     the    low 
country   I   have  a   species 
one    inch    and   a    half    in 
length- 
Examples   of   the   very 
curious  insects  called  P/ias- 
mas  were  taken  on  tlie  Plain 
of  Tumbaco,  in  the  basin  of 
Machachi,  at  La  Dormida, 
Cayambe,  and   as   high   as 

13,000  feet  (in  the  woods)  on  Pichincha.  Their  close  resemblance 
to  sticks  and  twigs  causes  them  to  be  rcjidily  overlooked,  and  many 
natives  in  the  interior  had  never  seen  theiri.  They  ha\e,  however, 
the  local  name  Caballo  de  polo. 

Neuropteka. — Dragon-flies  and  May-flica  were  numerous  in 
some  parts  of  the  interior,  espeeially  in  the  basin  of  Macliachi. 
The  greatest  elevation  at  wliich  they  were  obtained  was  on  the 
track  from  Machachi  to  Pedr^l  (the  pass  between  Piisochoa  and 
Eumifiahui).  Dragon-Hies  were  seen  higher  tlian  12,000  feet  on 
Kcbincha  and  CotocacliL 

Hymenoptera. — The  Ants  alone  Iiave  been  worked  out, — by 
Mr.  Peter  Cameron ;  whose  contribution  will  be  found  at  pp. 
89-98  of  the  SupplcimtUary  Appendix.     The  'set'  specimens  of  the 
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remainder  have  been  compared  with  the  collections  in  the  British 
(Natural  History)  Museum,  and  it  is  found  that  the  following 
families  and  genera  are  included  amongst  them. 

The  Tenthredinidce  are  represented  by  a  species  of  StrongylogasUr. 

There  are  several  species  of  Ichneumonida!,  apparently  belonging  to  the 
genera  Ichneumon,  Mesostenus,  Ophion,  HemiteUgy  Gryplus,  EdUhrus,  and 
Lissonota  (7). 

There  is  a  single  small  species  belonging  to  the  family  Chrygidida, 

The  DorylidcB  are  represented  by  a  single  species,  apparently  belonging 
to  Ldbidta, 

In  ScoliidiB  there  are  three  handsome  species  of  Dielis, 

In  Pompilida  several  species  belonging  to  the  genera  Pompilus  and  Pepsis 
were  obtained. 

In  SphegidcB  there  are  two  species  o^Sphex. 

The  VespidoR  are  represented  by  species  of  Polistes  and  Polybia. 

The  greater  part  of  the  collection,  however,  consists  of  Apidw 
(Bees),  and  the  species  obtained  appear  to  belong  to  the  following 
genera :  Megacilissa,  Halictics,  Ccratina,  Mdissodes  (?),  JEucera  (?), 
AiUhophora,  Megachile,  Xylocopa,  Euglossa,  Htdema,  Bombus,  Tetra- 
pedia,  and  Trigona,  Among  these,  a  black  and  white  Bombtis, 
closely  resembling  a  Chilian  species,  is  particularly  common. 

The  species  that  are  believed  to  come  under  Dielis  include  the 
formidable  insect  which  is  figured  upon  p.  96  under  the  nickname 
of  "  the  Bishop."  This  seemed  to  be  very  widely  distributed.  It 
was  obtained  at  various  places  between  7500-11,000  feet,  and 
was  seen  as  high  as  12,000  feet.  Another  large  and  equally 
stinging  Dielis  was  taken  by  myself  on  the  Plain  of  Tumbaco, 
but  was  seen  there  only.  Two  large  and  beautiful  species  which 
are  believed  to  come  under  Pepsis  were  captured  between  11- 
12,000  feet  on  Pichincha,  at  12,000  feet  on  Illiniza,  and  at  a 
similar  altitude  upon  Cotocachi.  These  four  above-mentioned 
insects  wei-e  the  largest  of  the  Hymenoptera  taken  anywhere  in 
Ecuador.  Several  other  species  were  obtained  as  high  as  12,000 
feet,  and  two  at  greater  elevations,  namely,  an  Ichneumon  in  the 
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neighbourhood  of  the  Hacienda  of  Antisana  (13,300  feet),  and  an 
Ophion  near  Tortorillas,  Chimborazo  (1.3,300  feet).  None  of  the 
HymenopterouB  insects  made  themselves  objectionable.  We  were 
stung  by  them  oidy  when  their  liberty  waa  interfered  with. 

Lepidoptera. — I  am  greatly  indebted  to  Messrs.  Godman  & 
Salvin  for  having  examined  the  BUTTEKFLIES  [see  Su}/p.  App., 
pp.  96-110].  Twenty-nine 
species  were  obtained  from 
7300  feet  upwards.  Two  of 
these,  namely,  Oolias  dimera, 
DoubL  &  Hew.,  and  Pieris 
xanlJwdice,  Lucas,  are  ex- 
ceedingly numerous  in  the 
interior  of  Ecuador,  and 
the  latter  species  attains  a 
greater    range    in    altitude 

[from  below  9000  feet  to  above  15,000  feet]  than  I  observed  in 
the  case  of  any  other  Butterfly.' 

The  Moths  have  undergone  a  preliminary  examination  at  the 
hands  of  Mr.  H.  Bruce,  wlio  recognizes  the  following  23  genera. 
Agrotis  (7-11,800  feut).  Erebm  (0-9800). 

Aretia  (9800).  Eupyra  (3-8500). 

AmHjui  (1500).  Earimtne  (11,800). 

Corfina  (3-4000).  Htdsidota  (10,000-11,800). 

Cidaria  (12,600-13,300).  U^tospkeifa  (3-4000). 

Charidea  (3-4000).  LopKocampa  (8C00). 

Crambw  (9-10,000).  ^  MaTgaronia  ^evel  of  Bca). 

iJarisa  (13,300),  ^OpMOtfOTiJo  (11,500-12,000). 

DoUeta  (9000).  Angola  (3  -  8500). 

Endrobia  (9200).  ^.-icordylm  (12,350-13,300). 

Epiotui  (11,800).  =  Sailona  (8000  -  8500). 

Semeopui  (9200), 

There  are  probably  siiecies  of  not  fewer  than  13  other  genera  in 
the  collection. 

'  This  Buttsrlly,  I  am  iDfomied  hy  Messrs.  Godman  &  Salvin,  has  a  wide  range 
IH  latUude  in  tlie  Andes.  ^  Caught  in  the  daytime. 
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Thirty  -  five  species  were  captured  at  or  above  8500  feet. 
The  lat^eet  of  the  whole  has  been  identified  by  Mr.  Dnice 
as  Eretma  odora,  Lin,  Of  the  three  examples  which  were 
obtaiued,  two  —  a  male  and  a  female  —  were  brought  in  alive 
by  my  young  friends  at  Machacbi  (9800).  The  third  was 
secured  upon  the  homeward  voyage,  ou  the  Pacific  Steam  Kavi- 
gatioQ  Company's  SS.  Ho,  about  100  miles  south  of  Panama. 
I  noticed  this  moth,  careering  about  the  ship,  twenty-four 
hours  before  it  was  taken.  Some  of  the  crew  said  that  it 
fiew  on  board  while  we  were  at  sea,  but  it  seems  to  me 
more  probable  that  it  came  to  us  while  the  Ilo  was  l3dng  in 
the  Guayaquil  river.  One  of  the  Machachi  specimens  measures 
7J  inches  across  the  wings.  All  three  examples  were  power- 
ful and  tenacious  of  life,  and  this  moth  is  also  exceptional 
iu  its  great  range  in  altitude,  —  having  been  taken,  as  I  have 
stated  above,  at  the  level  of  the  sea,  and  nearly  10,000  feet 
higher. 

The  species  which  were  secured  at  the  greatest  heights 
liave  not  been  determined  —  even  generically.     Amongst  others 

may    be    noted    a    beautiful 

pure  white  moth,  with  wings 
of  satin  -  like  texture,  which 
was   taken    at  about   12,000 
feet,  in  the  daytime,  on  the 
eastern   slopes   of  Pichincha. 
A  Figure  of  this  is  annexed, 
of  the  natural  size.    Another, 
at   first   sight   not   very  dis- 
similar in  appearance,  but  of 
smaller  size,  and   having   a  suspicion   of  golden   colour  on   the 
otherwise   pure   wliite  upper  wings,  was  captured  at  our  camp 
on   Ootocaclii  (14,500  feet),  in   the  dusk.     The  loftiest  position 
at  which  we  actually  obtained  moths  was  on  the  very  highest 
point  of  Guttgua  Pichincha  (15,918  feet).     A   rather  numerous 


CHAP.  XIX.  DIPTEBA.  359 

company  waB  fluttering  about  tlie  sumtiiit  n<Ige.    This,  the  highest 
moth  obtamed,  was   also    the  smalleet 
taken  anywhere  in  Ecuador. 

DiPTERA. —  The  Diptera  as  a  whole 
have  not  been  examined,  but  I  have  had 
the  advantage  of  submitting  some  sec- 
tions  to  Baron  C.  R.  Osten  Sa<;keH,  who 
has  rect^ised  amongst  them  species  of 
the  following  genera. 

Sfiara,  a  broad-winged  speciea  of  a  South-        uoths  »»ou  ■        tfet  on 
American  and   Mexican  type,  like  Sc.  Ameri'  cotocachi,  and  summit 

catta,  Wied.  "'  ncHrNCHA. 

PUeia,  a  small  black  speciea.  Another  larger  and  more  Blender  gpecica 
(Cotocachi,  11-13,000  feet)  may  perhaps  belong  to  the  genua  Spodius,  Lw. 
{Herperifiiu,  Walk.)  which  has  been  found  in  the  British  possessionB  of  North 
America,  in  the  higher  regions  of  the  Rocky  Aloimtains,  and  also  in  Gastcni 
Europe. 

DUophui,  a  single  specimen  of  a  small  s))ecies  of  very  ordinary  aii[>earance. 

Bilyio,  male  specimens  of  a  block  species  of  ordinary  a|)pearonce. 

Paehyrrhina,  a  couple  of  specimens. 

TipulOf  four  or  five  species  ;  one  of  them  from  La  Domiida,  Cayambo 
(11,800  feet),  with  the  knot-like  swellingH  on  the  joinbt  of  the  antenns, 
peculiar  t«  some  South-American  and  Mexican  species. 

Dkranomjfia,  a  male  specimen,  camp  on  Cayambc  (15,000  feet). 

Shyphvi,  a  single  q»ecimen,  with  pretty  variegated  wings. 

Tabamu,  a  single  specimen  of  a  small,  inconspicuous  species. 

Ckrytop^a,  a  single  specimen  of  the  usual  type,  with  the  golden  pubcB- 

Odimtomyia,  ordinary  type. 

Emfi$,  several  specimens  of  a  small  black  species  from  Antisana,  and  La 
Donnida,  Cayambe. 

Jn^iw,  a  small  gniy  species,  represented  by  a  couple  of  specimens, 

Erulalit.  I  could  distinguish  three  species, — one  with  a  gray  transverse 
band  on  the  thorax,  not  unlike  the  E.  albicept,  Macq.,  from  the  southern 
United  States,  or  the  E.  teniculJi*  from  Cuba. 
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Mesograpta  (an  exclusively  American  genus),  a  couple  of  species  of  ordi- 
nary appearance. 

Allograptc^  a  single  specimen  may  belong  to  tliis  genus. 

VolucdtOy  two  specimens  of  medium  size,  ihe  body  dark  brownish 
violet 

Tachinida,  abundantly  represented,  as  might  be  expected  from  an  Ameri- 
can mountain -fauna ;  among  them  several  Dgeaniai,  with  black  or  rufous 
hairs  and  spines,  the  latter  very  like  the  species  common  in  the  Rocky 
Mountains. 

Bather  numerous  Muscida  and  AnthomyidoBy  some  of  them  resembling 
European  species,  and  among  them  the  genuine  Mutca  domestica. 

A  small  Orialid  (Euxesta  f),  some  DrosophilcRy  a  Sapromyza,  a  Calobata,  and 
a  Tamiaptera  conclude  the  series. 

Some  of  the  Diptera  were  the  only  insects  in  the  interior  that 
were  aggressive.  There  were  several  species  of  Flies  on  the  Quito 
Road  that  assailed  us  wantonly  and  pertinaciously.  Above  7000 
feet,  Musquitoes  were  found  only  at  one  place  (and  not  in  a  situa- 
tion where  there  seemed  to  be  any  special  reason  for  their  location, 
though  there  must  have  been  one),  namely,  upon  the  road  between 
Penipe  and  the  Hacienda  of  Candelaria,  a  little  below  the  latter 
place,  at  about  9000  feet.  The  members  of  this  colony  were  ener- 
getic, and  attacked  us  with  spirit  and  determination.  Musquito 
nets  were  not  necessary  anywhere  in  Ecuador,  although  at  some 
places  (Bodegas  de  Babahoyo,  for  example)  they  would  have  been 
useful 

Arachnida — The  Scorpions  have  been  identified  by  Prof.  E. 
Ray  Lankester  and  Mr.  R.  I.  Pocock,  but  the  major  part  of  this 
collection  has  not  been  worked  out.  Spiders  were  found  on  the 
summits  of  Corazon  and  Pichincha,  and  at  many  other  nearly 
equally  elevated  positions.  The  legions  which  swarmed  upon  the 
slopes  below  indicate  that  entomological  food  was  in  abundance ; 
and  I  do  not  doubt  that  there  were,  even  in  the  close  vicinity  of 
perpetual  snow,  multitudes  of  very  minute  insects  that  gave  them 
sustenance. 
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Crustacea. — References  to  the  few  species  which  were  met 
with  in  Ecuador  will  be  found  at  pp.  121-127  of  the  Supplementary 
Appendix.  The  Am- 
phipod  {Hyalella  iner- 
mis,  S.  I.  Smith)  to 
which  I  was  introduced 
at  Machachi  [see  p.  1 18] 
waa  subsequently  taken 
in  pools  round  about 
the  Hacienda  of  Anti- 
sana  (13,300  feet),  and 
no  Amphipod  appears 
to  have  been  obtained 
hitherto   elsewhere  at 

HVALBLLA    IKEKMIS,    S.    [.    SMITH  (9800.13,300  F«t). 

SO  considerable  an  ele- 
vation.     The  annexed  Figure  is  magnified  ten  diameters. 

In  the  Tables  upon  pp.  362,  363,  a  first  attempt  is  made  to 
shew  at  a  glance  the  highest  points  which  are  attained  in  Ecuador 
by  various  forms  of  animal  life.  They  include  two  'stra^lers,' 
namely,  the  small  Bug  that  has  been  referred  to  the  genus  Emesa 
[p.  134],  which  was  captured  on  the  southern  side  of  lUiniza,  on 
snow  at  1 6,500  feet ;  and  a  Fly,  that  Baron  Osten  Sacken  identifies 
as  belonging  to  the  genus  Tanypus,  which  waa  taken,  on  snow,  at 
16,200  feet  on  the  noriliem  side  of  the  same  mountain.  These 
insects,  doubtless,  had  been  carrietl  by  wind  away  from  their  usual 
haunts.  The  situations  where  they  were  found  could  not  have 
been  their  natural  dwelling-places. 

While  forming  these  collections  I  was  led  to  remark  the  fre- 
quency with  which  closely  similar  forms  recuired  at  similar  altitudes, 
upon  mountains  often  long  distances  apart.  This  was  observed  in 
regard  to  things  living  in  the  soU,  as  well  as  in  respect  to  winged 
insects  of  roving  habits.  It  was  not  unusual  to  see  Butterflies, 
apparently  of  the  same  species,  at  closely  similar  altitudes  upon 
widely  separated  mountains.    This  waa  the  case  with  a  Lycctna 
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that  has  not  been  described,  which  was  taken  at  11-12,500  feet 
on  Picbincha  and  thirty -six  miles  away  at  12,000  feet  on 
Cotocachi,  and  was  not  seen  elsewhere.  But,  for  the  most  part, 
butterflies  which  were  taken  at  considerable  elevations  were 
also  found  on  the  connecting,  lower  ground.  Thus,  Fieria  xantho- 
dice,  Lucas,  though  captured  so  high  as  14,000  and  15,000  feet, 
was  found  everywhere  in  the  intervening  basins;  and  as,  even 
had  this  not  been  so,  it  would  need  little  efTort  for  them  to  pass 
from  one  mountain  to  another,  and  further  as  they  may  sometimes 
suffer  involuntary  transportation,  no  particular  stress  can  be  laid 
upon  such  instances  of  occasional  recurrence  at  similar  elevations. 

One  Butterfly,  however,  was  exceptional  in  being  found  upon 
nearly  all  the  mountains  we  visited,  in  numbers,  and  seemed  to 
be  established  between  the  eleva- 
tions 12,000-16,000  feet     This  is 
described  by  Messrs.  Godman  & 
Salvin,  at  p.  107  of  the  SupplemeiU- 
ary  Appendic,  as  CdJas  alticola.    It 
was  first  obtained  near  TortoriUas, 
C0UA9  ALTICOLA.  coD«AN  .  sALvis.       dymborazo  (13,300  foct),  and  was 
seen  in  the  Vallon  de  Carrel  as  high  as  16,000  feet.     When  we 
were  encamped  upon  Antisana  it  attracted  attention  by  the  great 
elevation  above  the  level  of  the  sea  at  which  it  was  flying  (16,000 
feet).     It  was  seen  subsequently  upon  aU  the  mountains  we  visited 
(except  Sara-urcu)  between  the  ele- 
vations of  12-15,000  feet,  and  was 
captured  at  12,000  feet  on  Pichin- 
cha,  at  13,000  feet  on  Cayambe,and 
at  15,000  feet  on  the  western  side 
of  Chimborazo,  and  was  never  either 
taken  or  seen  in  the  basins  between 
these  mountains. 
The  only  other  species  with  which  this  could  have  been  con- 
fused is  represented  in  the  annexed  Figure.    This,  the  most  common 
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butterfly  in  the  interior  of  Ecuador,  is  found  from  7200-11,000  feet, 
and  is  sometimes  met  with  so  high  as  12-13,000  feet.  The  range 
in  altitude  of  Colias  dimera  therefore  overlaps  that  of  C,  alticola ; 
but  while  the  former  species  is  distributed  nearly  everywhere  in 
the  interior  and  occasumally  resLchea  a  considerable  height,  the  latter 
affects  great  elevations  and  is  not  seen  on  the  lower  ground.  In- 
asmuch as  Colias  alticola  is  well  established  on  the  upper  slopes  of 
the  Great  Andes  of  the  Equator,  and  is  the  only  one  ranging  up  to 
perpetual  snow,  it  seems  probable  that  it  was  '  the  yellow  butter- 
fly' which  was  observed  by  Bonpland  on  Chimborazo,  in  1802  [see 
p.  114].  So  far  as  is  known,  it  attains  a  higher  elevation  than 
any  other  Butterfly  on  either  of  the  two  American  Continents. 
The  recurrence  of  species  whose  habits  are  in-terranean,  at 
great  heights,  long  distances  apart,  is  perhaps  more  noteworthy 
than  the  case  which  has  just  been  given  of  a  butterfly  domiciled 
in  insular  situations.  The  following  beetles  were  found  at  the 
localities  which  are  mentioned,  and  only  at  those  places. 


Species. 


Colpodes  diopsiSf  Bates  .     .     .< 


C,  megacephaluSy  Bates      .     . 


Localities. 

Summit  of  Corazon   15,870 
Pichincha      .     .     14-15,000 


C,  orthomtLS,  Bat^s  .     .     .     .  < 


(7.  steno,  Bates 


Helicorrhynchtut  vidsus,  OUiff  < 
Macrops  coelortiniy  OUiff  .  .  < 
Naupadus  pcmncollis^  OUiff .  < 
Pelmatellus  Andium,  Bates    .  < 


Hac  of  Antisana 
Cayambe .     . 
Pichincha     . 

Hac  of  Antisana 
Cayambe .     . 

Pichincha     . 
Cayambe .     . 

Pichincha     . 
Chimborazo  . 

Pichincha     . 
Chimborazo  . 

Cayambe .     . 
Chimborazo  . 

Cotocachi 
Chimborazo  . 


Approximate 

distance  apart 

in  miles. 

24 


13,300 

12-14,000 

15,600 

13,300 
12-16,000 

14-15,500 
15,000 

15,500 
15,800-16,000 

15,500 
16,000 

15,000 
15,800 

11,000-13,500 
12-13,300 
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40 


42 


94 


94 


120 


140 


366  TRAVELS  AMONGST  THE  GREAT  ANDES,     chap.  xix. 

The  fact  that  none  of  these  species  were  seen  at  lower  eleva- 
tions cannot  be  regarded  as  evidence  that  they  are  restricted  to  the 
lofty  positions  at  which  they  were  discovered ;  though  it  is  unlikely 
that  insects  which  obviously  found  themselves '  at  home '  under  the 
conditions  that  were  mentioned  at  pages  113  and  237  will  be  found 
at  much  lower  levels,  enjoying  much  higher  mean  temperatures. 

Upon  the  whole,  it  appeared  that  most  individual  species  had 
a  comparatively  small  range  in  altitude  in  Ecuador.  One  of  the 
most  prominent  exceptions  to  the  general  rule  was  the  Moth 
{Erebus  odora,  Lin.)  which  was  referred  to  upon  p.  358,  that  was 
taken  at  the  level  of  the  sea  and  nearly  ten  thousand  feet  above 
it.  This  was  exceeded  only  by  one  other  species,  namely,  by  a 
Wood-louse  which  has  been  identified  by  the  Eev.  A.  E.  Eaton  as 
Metoporwrthits jpTui7W9\ts,  Brandt;  and  this  little  Crustacean  seems 
entitled  to  consideration,  for  it  must  possess  in  a  most  unusual 
degree  the  power  of  accommodating  itself  to  circumstances.^ 

It  now  remains  to  summarize  our  experiences  at  low  pressures ; 
and,  before  recapitulating  them,  to  offer  a  few  general  remarks 
upon  the  aflfections,  pains  and  disorders  which  are  so  often  called 
Mai  de  morUa^ne  or  Mountain-sickness. 

This  term  has  been  in  use  throughout  the  nineteenth  century. 
It  was  originally  adopted  because  it  was  observed  that  men  and 
other  animals  were  affected  in  various  unpleasant  ways  upon 
reaching  great  elevations  on  mountains ;  and,  as  it  was  unknown 
that  the  same  effects  could  be  produced  in  mid-air,  in  balloon,  or 
at  the  level  of  the  sea  by  artificial  reduction  in  pressure,  it  was 
concluded  that  they  were  peculiar  to  mountains.  To  the  present 
time,  amongst  ignorant  persons,  they  are  often  supposed  to  arise 
from  purely  local  causes. 

^  It  was  obtained  among  roots  of  trees  on  the  banks  of  the  Guayas,  just  outside 
Guayaquil ;  in  the  garden  of  Se&or  Gomez  de  la  Torre  at  Ibarra  (7200  feet) ;  at  the 
back  of  the  Hacienda  of  Guachala  (9200  feet) ;  on  the  track  between  Antisanilla 
and  Pifiantura  (11,000  feet) ;  in  the  woods  on  Pichincha  (12,000  feet) ;  and  close  to 
the  Hacienda  of  Antisana  (13,800  feet). 
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While  there  is  not  the  least  doubt  that  they  are  directly  or 
indirectly  produced  by  diminution  in  atmospheric  pressure,  many 
writers  (even  amongst  those  who  are  well  convinced  that  this  is 
the  true  cause)  continue  to  speak,  when  discussing  mountain- 
sickness,  solely  of  elevation  above  the  level  of  the  sea  and  ignore 
pressure ;  and  in  this  way  help  to  perpetuate  the  false  idea  that  it 
is  an  effect  of  altitude.  In  the  remarks  that  follow,  less  promin- 
ence will  be  given  to  the  heights  which  were  reached  than  to  the 
pressures  which  were  experienced;  though,  as  it  is  more  usual 
to  think  in  feet  than  in  barometric  inches,  the  approximately 
equivalent  elevations  will  be  given  with  the  pressures  that  are 
mentioned. 

Notwithstanding  the  large  number  of  allusions  which  had  been 
made  in  print  to  Mountain -sickness,  I  was  unable,  prior  to  my 
journey  amongst  the  Great  Andes  of  the  Equator,  to  tell  at  what 
pressure  it  was  probable  that  we  might  or  should  be  affected.  I 
found,  also,  that  I  could  not  distinguish  with  certainty  the  effects 
which  were  due  to  diminution  in  pressure  from  those  which  might 
have  arisen  from  other  causes ;  or,  further,  say  which  (if  any)  of 
the  effects  that  might  be  certainly  due  to  diminution  in  pressure 
would  remain  permanently  if  one  should  continue  constantly  at  a 
low  pressure.  These  three  points  were  those  upon  which  I  sought 
for  information. — Firstly,  at  what  pressure  shall  we  commence  to  be 
affected  ?  Secondly,  in  what  way  shall  we  be  affected  ?  Thirdly, 
can  one  become  haMtuated  to  low  press^ires  ? 

The  answer  to  the  first  question  came  sooner  than  was  ex- 
pected. At  a  pressure  of  16*500  inches  (16,664  feet)  we  were 
incapacitated  for  work  [pp.  48-53],  and  found  ourselves  pre- 
occupied by  the  paramount  necessity  of  obtaining  air.  AU  pains 
had  been  taken  to  eliminate  the  possibility  of  complications  from 
other  causes,  and  I  repeat  [see  p.  52]  "  that  our  '  incapacity '  at 
this  time  was  neither  due  to  exhaustion  nor  to  deficiency  of  bodily 
strength,  nor  to  weakness  from  want  of  food,  but  was  caused  by 
the  whole  of  our  attention  being  taken  up  in  efforts  to  get  air." 
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Three  things  were  especially  noticeable — {a)  the  suddenness  with 
which  we  were  vanquished;  and  (b)  the  simultaneous  collapse 
of  the  Carrels  and  myself;  although  (c)  Mr.  Perring  remained 
unaffected. 

Before  being  overcome  in  this  way,  no  symptoms  were  re- 
marked in  ourselves/  and  during  the  attack  the  only  external 
indication  that  we  were  affected  was  given  by  laboured  respiration, 
accompanied  by  spasmodic  gasps  or  gulps;  but  conjoined  there 
was  intense  headache,  and  (what  others  have  termed)  an  indescrib- 
able feeling  of  illness,  pervading  almost  the  whole  body. 

This  attack,  which  came  upon  us  so  suddenly,  passed  away 
very  gradually,  by  such  infinitesimal  degrees  that  I  am  unable  to 
say  when  we  entirely  recovered  from  it.  It  seemed  to  arrive  at 
a  maximum  quickly,  to  remain  equally  intense  for  several  hours, 
and  it  then  died  away  imperceptibly.  While  it  lasted,  there  was 
feverishness,  marked  acceleration  in  the  rate  of  the  pulse,  and  rise 
in  body  temperature  [pp.  49,  52].  Twenty-four  hours  after  its 
commencement  there  was  a  distinct  improvement  in  the  condition 
of  the  Carrels ;  the  intensity  of  their  headaches  had  diminished, 
and  the  '  indescribable  feeling  of  illness '  had  disappeared.  Twelve 
hours  earlier  than  this  it  was  possible  to  satisfy  our  wants  for  air 
by  breathing  through  the  nostrils  alone.  At  1  p.m.  on  Dec.  28, 1 
was  able  to  keep  my  mouth  shut  during  the  ten  minutes  requisite 
for  taking  my  temperature. 

Thirty-six  hours  after  the  commencement  of  the  attack,  the 
Carrels  were  much  better,  and  became  eager  to  continue  explora- 
tion. Anticipating  that  they  might  be  adversely  affected  upon 
sustaining  further  diminution  in  pressure,  I  directed  them  not  to 
endeavour  to  reach  a  great  elevation  [p.  53],  but  gave  no  reasons 

^  Our  animals,  however,  shewed  decided  signs  of  exhaustion  before  pressure  had 
fallen  to  17  inches  [see  p.  46],  and  they  were  nearly  dead  beat  by  the  time  they 
arrived  at  the  Second  Camp  (16 '500  inches). 

If  more  attention  had  been  paid  to  ourselves,  I  do  not  doubt  that  premonitory 
symptoms  would  have  been  noticed.  My  excuse,  or  explanation,  is  given  on 
pp.  44,  51.    I  was  taken  unawares,  not  expecting  to  be  affected  so  soon. 
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for  the  instructiou ;  and  they,  imagining  that  the  ascent  of  the 
mountain  was  the  first  consideration,  made  a  push  for  the  summit 
[p.  59].  They  were  away  nearly  twelve  hours,  and  during  this 
time  experienced  reduction  in  pressure  from  16*500  to  about 
15*100  inches,  while  ascending  from  16,664  to  19,300  feet.  Upon 
return,  their  condition  closely  approached  complete  exhaustion. 
They  staggered  like  men  in  an  advanced  state  of  intoxication,  and 
threw  themselves  down  and  went  to  sleep  without  either  eating  or 
drinking  [p.  59].^ 

During  the  time  they  had  been  absent,  my  own  condition  had 
materially  improved;  and  thus  it  appeared  that  although  there 
was  a  likelihood  we  should  become  habituated  to  a  pressure  of 
16*500  inches,  there  was  a  probability  that  we  should  be  further 
affected  at  still  lower  pressures.  This  determined  the  position  of 
the  Third  Camp  (16*000  inches;  17,285  feet).  While  transport 
was  being  eflected  between  the  two  posts,  it  seemed  that  we  had 
grown  weaker,  and  we  certainly  were  [p.  61]  "  comparatively  life- 
less and  feeble,  and  had  a  strong  disposition  to  sit  down."  By 
January  2,  headaches  had  nearly  departed,  feverishness  had  dis- 
appeared (my  temperature  had  fallen  to  97°*  9  Faht.),  and  the 
circulation  had  gone  back  to  the  normal  rate;  but  respiration 
continued  to  be  affected,  and  it  was  found  that  we  could  not 
satisfy  our  wants  for  air,  whUe  in  vwvevient,  except  by  breathing 
through  nostrils  aiid  mouths. 

Under  the  further  fall  in  pressure  which  occurred  when  ascend- 
ing on  January  3  to  the  foot  of  the  Southern  Walls  of  Chimborazo 
(16*000  to  15*290  inches)  it  was  remarked  that  the  rate  of  travel- 
ling was  unusually  slow ;  and  this  was  more  distinctly  seen  on  the 
following  day  when  mounting  to  the  suminit  (pressure  declining 
from  16*000  to  14*100  inches).  At  a  little  above  19,000  feet,  I 
noticed  that  "  our  paces  got  shorter  and  shorter,  until  at  last  the 

^  At  the  time  of  their  return,  no  opinion  could  be  formed  as  to  their  rate.  If 
two  hours  were  occupied  in  halts,  and  ten  hours  in  movement,  the  mean  of  their 
ascending  and  descending  rates  would  be  only  526  feet  per  hour. 

3b 
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toe  of  one  step  almost  touched  the  heel  of  the  next  one."  Our  rate 
on  this  day  was  deplorable,  partly  owing  to  exceptional  softness  of 
the  snow  [p.  71]. 

Circumstances  then  compelled  me  to  leave .  Chimborazo  [pp. 
78-80]  and  to  descend  to  lower  levels.  Between  Jan.  12  and 
Feb.  17,  the  highest  pressure  observed  was  22*156,  at  Ambato, 
and  the  lowest  was  16*348  inches,  on  Illiniza  [p.  133].  Upon 
February  18-19,  we  stayed  at  or  close  to  the  stmimit  of  Cotopaxi 
(19,500  to  19,613  feet)  for  twenty-six  consecutive  hours,  with 
the  barometer  standing  at  14*750  inches,  without  any  serious 
inconvenience  [p.  150].  This  was  the  greatest  length  of  time  we 
remained  continuously  at  so  low  pressure. 

As  we  were  not  'incapacitated*  upon  Cotopaxi,  it  was  not 
likely  that  we  should  be  very  acutely  aflfected  upon  Antisana  or 
Cayainbe.  Headache  did  not  occur  at  all,  while  ascending  these 
considerable  mountains;  and  nothing  was  noted  that  could  be 
attributed  to  '  rarefaction  of  the  air '  except  the  feeling  of  latitude 
and  want  of  bodily  strength,  which  always  manifested  itself  at  the 
lower  and  lowest  pressures  [pp.  61,  70,  150,  235].  The  spirit 
indeed  was  willing  but  the  flesh  was  weak.  Upon  Cayambe  there 
was  convincing  evidence  that  my  two  assistants  were  less  vigorous 
than  usual  [p.  235]. 

After  quitting  Cayambe,  the  barometer  was  not  again  seen 
standing  below  16  inches  until  the  second  ascent  of  Chimborazo ; 
and  upon  this  occasion  our  experiences  did  not  differ  from  those 
last  mentioned.  No  one  had  headache ;  but,  while  in  movement, 
all  found  it  was  necessary  to  breathe  through  the  mouth  as  well 
as  through  the  nostrils.  When  at  rest,  sufficient  air  could  be 
obtained  through  the  nostrils  alone;  and  on  the  summit  I  was 
able  to  keep  my  mouth  shut  for  ten  minutes  while  observing  my 
temperature. 

Excluding  the  time  passed  on  the  flat  coast  land,  we  were  212 
days  in  Ecuador,  and  the  nights  were  passed  at  the  pressures  and 
elevations  mentioned  upon  the  next  page. 
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Having  recapitulated  the  various  ways  in  which  we  were 
affected  whilst  among  the  Great  Andes,  I  now  pass  on  to  the  question, 
Can  one  become  habituated  to  low  pressures?  and  in  connection 
with  this  bring  together  in  a  tabular  form  upon  page  372  a  few 
examples  of  the  rates  of  speed  that  were  attained  over  the  longer 
courses;  selecting  them  only  from  instances  in  which  the  times 
occupied  were  exactly  noted  and  the  differences  of  level  were 
well  ascertained,  and  taking  them  from  those  in  which  we  started 
unexhausted  by  previous  work,  from  places  where  atmospheric 
pressure  was  already  low. 

Without  a  few  words  of  explanation,  not  much  edification  can 
be  obtained  from  this  table.  A  reader  may  compare  the  entry  at 
January  7  with  that  of  June  9  and  conclude  from  the  apparent 
falling-off  that  there  is  evidence  of  deterioration  rather  than  of 
improvement.  This  conclusion  would  be  erroneous.  The  dissimi- 
larity of  the  work  suflBciently  accounts  for  the  difference  between 
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the  rates.  Few  of  these  examples  can  properly  be  compared  with 
each  other ;  for,  besides  the  reason  given  upon  p.  299,  on  some 
occasions  the  party  was  larger  or  smaller  (and  this  always  exerts . 
an  influence) ;  and  sometimes  we  were  laden  and  at  others  unen- 
cumbered. The  condition  of  the  weather  has  also  to  be  taken  into 
account. 

Upon  the  whole  these  observations  afford  indications  that  we 
became  somewhat  liabituated  to  low  pressures.  If  the  entries  at 
January  3,  6  and  Y  are  compared,  a  continuous  advance  will  be 
noted.  This,  however,  was  partly  due  to  increasing  familiarity 
with  the  ground  which  was  traversed.  There  is  stronger  evidence 
of  improvement  on  Feb.  18,  when  over  a  much  longer  course  the 
mean  rate  was  faster  than  on  the  shorter  one  of  January  3 ;  and 
this  was  exceeded  upon  March  10  and  April  4  when  wei  were 
unembarrassed  by  natives.  The  nature  of  the  work  upon  Illiniza 
and  Cotocachi  was  similar,  and  through  absorption  of  time  by  step- 
cutting  the  rates  upon  those  mountains  were  slower  than  upon 
Cotopaxi,  Antisana  or  Cayambe.  Comparison  of  the  entries  at 
Feb.  9,  April  24  and  June  9  shews  no  deterioration,  although  there 
is  little  sign  of  progress.  There  is  a  more  marked  contrast  between 
the  rates  of  January  4  and  July  3,  but  this  is  modified  if  due 
allowance  is  made  in  the  first  case  for  the  exceptional  softness 
of  the  snow,  in  the  second  one  for  the  greater  simplicity  of  the 
route. 

But  although  it  seemed  that  we  did  become  somewhat  habitu- 
ated to  low  pressures,  and  that  this  was  shewn  amongst  other 
ways  by  improvement  in  speed,  it  appeared  to  me  that  the  best  of 
our  rates  were  inferior  to  those  which  we  should  have  attained 
over  the  same  ground  at  higher  pressures;  and  I  brought  this 
point  to  the  test  related  upon  pp.  300-301,  and  obtained  from 
that  experiment  evidence  that  I  was  materially  affected  by,  and 
weakened  at,  a  pressure  of  21  inches  (9850  feet).  It  need  scarcely 
be  remarked  that  this  observation  has  a  very  wide  interest ;  for, 
if  it  is  really  the  case  that  the  bodily  powers  are  lessened  under 
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prolonged  diminution  in  pressure,  the  fact  must  affect  all  calcula- 
tions which  may  be  made  on  the  basis  of  higher  pressures  either 
in  respect  to  the  marching  of  troops,  transport  by  animals,  the 
labour  of  the  navvy,  or  any  other  description  of  work  dependent 
upon  muscular  exertion. 

In  reviewing  the  whole  of  our  experiences,  two  diflferent  sets 
of  eflPects  could  be  distinguished;  namely,  those  which  were 
transitory,  and  those  which  were  permanent, — that  is  to  say, 
permanent  so  long  as  we  remained  at  low  pressurea 

The  transitory  effects  were  acceleration  of  the  circulation  of 
the  blood,  increase  in  the  temperature  of  the  body,  and  pressure  on 
the  blood-vessels.  The  permanent  ones  were  augmentation  of  the 
rate  of  breathing  and  disturbance  of  the  habitual  manner  of 
respiration,  indisposition  to  take  food,  and  lessening  of  muscular 
power.  The  whole  of  these,  doubtless,  were  due  to  diminution 
in  pressure,  but  the  transitory  ones,  presumably,  were  produced  hy 
some  eaiise  which  ivas  itself  ordy  temporary}  There  are  strong 
grounds  for  believing  that  they  are  due  to  the  expansion  (under 
diminution  of  external  pressure)  of  gaseous  matter  within  the  body ; 
which  seeks  to  be  liberated,  and  causes  an  irUemal  pressure  that 
strongly  affects  the  blood-vessels.  While  equilibrium  was  being 
restored  between  the  internal  and  external  pressure,  the  *  indescrib- 
able feeling  of  illness  *  gradually  disappeared,  and  headache  died 
away;  and  it  may  be  reasonably  expected  that  these  'acute' 
troubles  can  be  escaped  by  taking  pains  to  avoid  abrupt  diminution 
of  pressure.^ 

^  During  the  whole  time  we  were  in  Ecuador,  neither  with  ourselves  nor  among 
the  people  who  were  employed,  was  there  anything  observed  of  the  nature  of 
hemorrhage,  vomiting,  or  nausea  (although  among  our  viandes  there  was  something 
that  would  have  strained  the  stomach  of  an  ostrich  [see  pp.  61  and  207] ) ;  and  it 
thus  appears  that  these  unpleasant  features  are  not  indispensable  accompaniments 
of  life  at  great  elevations. 

'  Or,  on  the  contrary,  suffocation  may  be  expected,  probably  accompanied  by 
hemorrhage,  by  persons  who  submit  themselves  to  a  very  rapid  reduction  in  press- 
ure (either  in  balloon,  or  artificially),  if  they  have  previously  l)een  living  for  some 
length  of  time  with  the  barometer  at  29  to  30  inches. 
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From  the  'permanent*  eflFects  there  is  no  escape.  The  large 
increase  in  the  rate  of  respiration  and  the  compulsory  breathing 
through  open  mouths  were  caused  by  involuntary  efforts  to  make 
up  for  the  decrease  in  the  density  of  the  air  by  imbibing  a  greater 
volume.  It  was  possible,  without  any  great  eflfort,  at  a  pressure  of 
14*750  inches  (19,600  feet),  to  sustain  life,  while  at  rest,  by  increjus- 
ing  the  volume  of  air  inspired,  and  thus  in  some  measure  to 
compensate  for  the  reduction  in  its  density  (which  was  then  half 
that  of  air  at  the  level  of  the  sea).  But  wJien  in  movement  it 
became  difficult  to  enlarge  the  breathing  capacity  to  the  extent 
necessary  to  meet  the  fiirtlier  demand  for  air  which  was  the 
result  of  muscular  exertion ;  ^  and,  notwithstanding  the  increased 
efforts  which  were  put  forth  to  meet  this  demand,  there  was,  in 
all  probability,  a  considerable  deficiency  in  the  weight  and  value  of 
the  amount  which  was  imbibed. 

When  the  eflPects  consequent  upon  experiencing  diminution  in 
atmospheric  pressure  were  first  noticed,  it  was  guessed  that  they 
were  in  some  way  due  to  a  peculiarity  in  the  air.  Father  Joseph 
de  Acosta  was  amongst  the  earliest  to  mention  the  subject,  and  in 
Book  III  of  his  Natural  &  Moral  History  he  devotes  a  Chapter 
to  "Some  mervellous  effects  of  the  windes,  which  are  in  some 
partes  of  the  Indies,"  giving  first  a  few  prefatory  remarks  upon 
sea-sickness,  which  he  says  "it  be  true  that  the  motion  of  the 
shippe  helpes  much,  in  that  it  moves  more  or  less,  and  like- 
wise the  infections  and  ill -savours  of  things  in  the  shippe; 
yet  the  proper  and  naturall  cause  is  the  aire  and  the  vapors 
of  the  sea.  .  .  It  is  proved  by  many  experiences,  that  the  aire 
of  the  sea  is  the  chiefe  cause  of  tliis  strange  indisposition"; 
and,  having  settled  to  his  own  satisfaction  that  the  air  of  the 

The  immanity  from  headache  of  Mr.  Periing  and  others  who  accompanied  us 
I  consider  was  due  to  their  having  lived  for  a  considerahle  length  of  time  at  lower 
pressures  than  ourselves. 

^  In  ascending  a  mountain,  the  respiration  is  quickened  by  two  causes— (1)  by 
muscular  exertion,  and  (2)  by  diminution  in  pressure.  These  act  independently  of 
each  other. 
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sea  is  the  principal  cause  of  sea-sickness,  he  goes  on  to  express 
his  belief  that  the  air  at  great  heights  is  the  cause  of  mountain- 
sickness. 

'*  I  thought  good,"  he  sayp,  '*  to  speake  this,  to  shew  a  etrange  effect^ 
which  happens  in  some  partes  of  the  Indies,  where  the  ayre  and  the  wind 
that  rains  makes  men  dazie,  not  lesse,  hut  more  than  at  sea.  Some  hold  it 
for  a  fahle,  others  say  that  it  is  an  addition  ;  for  my  parte  I  will  speak  what  I 
have  tried.  There  is  in  Peru  a  high  mountaine  which  they  call  Pariacaca,  and 
having  heard  speake  of  the  alteration  it  hred,  I  went  as  well  prepared  as  I 
could  .  .  .  hut  notwithstanding  all  my  provision,  when  I  came  to  mount  the 
stairs,  as  they  call  them,  which  is  the  top  of  this  mountaine,  I  was  suddenly 
surprized  with  so  mortall  and  strange  a  pang  that  I  was  ready  to  fall  from  my 
beast  to  the  ground ;  and  although  we  were  many  in  company,  yet  every  one 
made  haste  (without  any  tarrying  for  his  companion)  to  free  himselfe  speedily 
from  this  ill  passage.  Being  then  alone  with  one  Indian,  whom  I  in  treated 
to  keep  me  on  my  beast,  I  w^as  surprised  with  such  pangs  of  straining  and 
casting  as  I  thought  to  cast  vp  my  soul  too ;  for  having  cast  vp  raeate, 
fleugme,  and  choller,  both  yellow  and  greene,  in  the  end  I  cast  vp  blood, 
with  the  straining  of  my  stomacke.  To  conclude,  if  this  had  continued,  I 
should  vndoubtedly  have  died  ;  but  this  lasted  not  ahove  three  or  four 
houres,  that  we  were  come  into  a  more  convenient  and  naturall  temperature. 
.  .  Some  in  the  passage  demaunded  confession,  thinking  verily  to  die ; 
others  got  oflf  their  beasts,  beeing  overcome  with  casting  .  .  .  and  it  was 
tolde  me  that  some  have  lost  their  lives  there  with  this  accident  .  .  But 
commonly  it  dooth  no  important  harme,  onely  this,  paine  and  troublesome 
distaste  while  it  endures :  and  not  onely  the  passage  of  Pariacaca  hath  this 
propertie,  but  also  all  this  ridge  of  the  mountaine,  which  runnes  above  five 
hundred  leagues  long,  and  in  w^hat  place  soever  you  passe,  you  shall  find 
strange  intemperatures,  yet  more  in  some  partes  than  in  other,  and  rather  to 
those  which  mount  from  the  sea  than  from  the  plaines.^  .  .  And  no  doubt 
but  the  winde  is  the  cause  of  this  intemperature  and  strange  alteration,  or 
the  aire  that  raignes  there.  .  .  I  therefore  perswade  my  selfe,  that  the 
element  of  the  aire  is  there  so  subtile  and  delicate,  as  it  is  not  proportionable 
with  the  breathing  of  man,  which  requires  a  more  grosse  and  temperate  aire, 
and  I  beleeve  it  is  the  cause  that  doth  so  much  alter  the  stomacke  and 
trouble  all  the  disposition." 

^  The  reason  of  this  being  tliat  the  Andean  slopes  on  the  side  of  the  Pacific  are 
usually  steeper  than  those  upon  the  east  of  the  chain.  A  more  abrupt  reduction  in 
pressure  is  consequently  experienced. 
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At  the  end  of  this  liighly  interesting  passage,  by  some  process 
of  reasoning  that  is  not  manifested,  Father  Acosta  shrewdly  guesses 
that  the  air  is  '  delicate '  at  great  heights,^  and  "  is  not  proportion- 
able with  the  breathing  of  man,  which  requires  a  more  grosse  aire." 

Subsequently,  when  diminution  in  atmospheric  pressure  was 
demonstrated  by  means  of  the  barometer,  men  spoke  of  the  effects 
of '  rarefaction  of  the  air,'  though  without  having  a  distinct  idea 
how  it  operated ;  and  after  the  discovery  of  oxygen  they  began  to 
lay  all  the  troubles  to  want  of  oxygen,  which  it  seems  to  have  been 
thought  settled  in  the  atmosphere  like  sediment  in  muddy  water. 

Latterly,  Professor  Paul  Bert  endeavoured  to  shew  that  no 
troubles  would  occur  through  diminution  in  pressure  (or  rarefac- 
tion of  the  air)  if  one  imbibed  sufficient  oxygen ;  and  he  carried  on 
a  long  series  of  laboratory  experiments  with  the  ultimate  aim 
of  offering  practical  suggestions  for  the  guidance  of  mountain- 
travellers  and  aeronauts.  His  two  final  experiments,  with  the 
conclusions  at  which  he  arrived  from  them,  are  related  in  his  own 
words  at  the  end  of  this  volume. 

It  will  be  seen  by  reference  to  Appendix  J  (where  these 
experiments  are  given  at  full  length),  that  Prof.  Bert  observed  the 
rate  of  the  pulse  was  accelerated  when  pressure  was  reduced,  that 
it  fell  again  when  pressure  was  restored,  and  that  he  noticed  it 
was  temporarily  reduced  upon  imbibing  oxygen.  He  considered 
that  in  the  inhalation  of  oxygen  he  had  discovered  a  panacea  for 
all  ills  arising  from  diminution  in  pressure,  and  at  the  conclusion 
of  his  book  (La  Fressum  Baromdtriqiie)  gave  various  'practical 
hints'  for  the  guidance  of  mountain-travellers  and  aeronauts. 

At  p.  1103  he  suggests  that  the  former  class  might  carry  metal 
cylinders,  weighing  28^  lbs.,  holding  330  litres  of  oxygen  com- 
pressed to  one-thirtieth  of  its  ordinary  bulk,  an  amount  which  he 
calculates  would  suffice  for  one  man  for  more  than  an  hour  (at 
what  elevation  or  pressure  is  not  stated);   and  at  p.   1061  he 

^  The  Barometer  had  not  been  invented  when  Acosta's  Natural  <k  Moral  History 
was  first  printed  (1590). 

3c 
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mentions  twenty  litres  per  minute  as  the  least  quantity  that  a 
party  of  three  persons  would  require  at  an  elevation  approximately 
corresponding  to  the  upper  5000  feet  of  Mount  Everest.  Thus,  if 
a  trio  should  encamp  upon  Mount  Everest  at  the  height  of  24,000 
feet,  and  pass  an  entire  day  in  ascending  and  descending  the  final 
5000  feet,  and  a  second  night  at  the  camp  (say  thirty-five  hours  in 
all  at  24,000  feet  or  higher),  the  least  quantity  that  would  be  re- 
quired (according  to  Prof.  Paul  Bert)  would  be  20  litres  X  2100, 
say  200  hogsheads  of  oxygen.  Feeling,  no  doubt,  that  there  might 
be  difficulty  in  transporting  and  installing  this  amount,  he  adds 
(p.  1104)  that  "it  would  certainly  be  preferable  to  produce  the 
oxygen  on  the  spot,"  and  says  that  "  scientific  expeditions  of  long 
duration  to  the  highlands  of  Tibet,  Ladak,  and  the  Pamir  could 
perfectly  well  carry  the  necessary  apparatus."  The  recent  voyagers 
in  these  regions  do  not,  however,  appear  to  have  adopted  Prof. 
Bert's  suggestions,  and  so  far  as  I  am  aware  they  have  not  been 
followed  by  a  single  mountain-traveller. 

Amongst  the  practical  hints  offered  by  Pro£  Bert  for  the 
guidance  of  aeronauts,  who  may  aspire  to  reach  great  elevations, 
there  are  to  be  foimd  the  recommendations  to  make  "  un  repas 
d'aliments  substantiek  "  before  departure ;  to  eat  frequently  while 
ascending ;  to  go  slowly  at  great  heights  (that  is  to  say,  to  moimt 
gradually);  and,  especially,  "in  order  to  be  completely  safe,"  to 
inhale  oxygen — doing  so  continuotidy  when  higher  than  5  to  6000 
metres  (16,405 — 19,686  feet).^  "If  these  precautions,"  he  says, 
"had  been  taken  with  the  Zenith,  there  would  have  been  no 
catastrophe  to  deplore." 

This  is  a  reference  to  the  fate  that  befell  two  aeronauts  (Croc6- 
Spinelli  and  Sivel)  who  were  experimented  upon  by  Prof.  Bert  on 
March  9,  1874.  He  shut  them  up  in  his  metal  cylinder  and 
reduced  pressure  to  about  the  equivalent  of  24,000  feet  above  the 
sea.     They  imbibed  oxygen ;  noticed  that  the  rate  of  their  pulses 

^  Want  of  space  obliges  me  to  compress  these  directions.    They  will  be  found 
at  pp.  1094-96  of  Za  Pression  Baromitrique. 
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fell  temporarily,  and  seemed  fascinated  by  the  experiment.  They 
received,  however,  several  very  emphatic  indications  of  the  danger 
attendant  upon  rapid  diminution  of  pressure,^  which  were  con- 
firmed upon  an  actual  balloon  ascent  made  thirteen  days  later. 
Taking  no  warning  from  these  premonitory  symptoms,  on  April  15, 
1875,  they  left  the  earth  at  11.35  a.m.,  and  in  two  hours  rose  to 
the  height  of  about  26,000  feet,  and  for  two  hours  more  hovered 
about  26-28,000  feet.  At  the  end  of  this  time  both  were  found 
suflFocated,  with  their  mouths  full  of  blood ;  but  neither  the  time 
nor  the  elevation  at  which  they  died  is  known  exactly,  as  M. 
Tissandier,  the  sole  survivor  of  the  party,  was  rendered  insensible, 
and  thus  was  unable  to  give  a  complete  account  of  the  affair. 

Various  suggestions  were  made  as  to  the  immediate  cause  of 
their  death,  and  upon  these  Prof.  Bert  remarks  (p.  1075)  that  none 
deserve  to  be  reproduced,  they  are  "  old  ideas,  already  condemned  " ; 
and  to  the  end  of  his  volume  (which  was  published  three  years  after 
the  catastrophe — allowing  him  ample  time  to  reconsider  his  posi- 
tion) he  maintains  (1)  that  deficiency  of  oxygen  was  the  cause  of 
the  death  of  these  aeronauts  and  of  aU  the  evils  that  are  produced 
by  diminution  in  pressure,  and  (2)  that  artificial  inhalation  of 
oxygen  is  the  sovereign  remedy.  It  does  not  appear  that  he  took 
the  practical  course  of  remaining  in  his  cylinder  for  a  length  of 
time,  at  a  pressure  corresponding  to  that  which  proved  fatal  to  his 
pupils.^  If  he  had  done  this,  and  had  emerged  alive,  he  would 
have  made  out  a  strong  case. 

Prof.  Bert  omits  to  state  what  effect  is  produced  on  Respiration 

^  Notwithstanding  the  draughts  of  oxygen,  their  pulses  rose  to  182  and  135. 
They  experienced  a  sort  of  drunken  sensation  and  could  neither  see  nor  hear  clearly. 
One  of  them  commenced  to  eat  and  soon  stopped;  "and  when  I  made,"  says 
M.  Bert,  "a  sign  to  him  to  continue,  he  answered  me  with  a  gesture  of  disgust." 
Upon  their  balloon  ascent  on  Mar.  22,  1874,  they  experienced  strong  pressure  in 
the  head. 

^  Whose  death  seems  to  have  exercised  a  deterrent  effect  upon  aeronauts.  There 
has  not  been,  I  believe,  any  subsequent  attempt  to  reach  the  elevation  at  which 
they  perished,  and  I  have  not  heard  that  any  one,  since  1875,  has  even  soared  so 
high  as  twenty  thousand  feet. 
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when  his  method  is  adopted ;  he  ignores  the  influence  of  Time,  and 
argues  as  if  the  eflfect  produced  in  a  minute  is  similar  to  that 
which  would  be  caused  in  an  hour,  a  day,  or  a  week ;  and  he  sets 
an  inordinate  value  upon  the  apparent  checking  of  the  rate  of  the 
pulse,  which  in  itself,  apart  from  other  considerations,  is  of  little 
moment.  He  assumes  that  the  rate  of  the  pulse  is  permanently 
accelerated  while  experiencing  low  pressures,  and  bases  his  recom- 
mendations upon  that  supposition.  From  the  absence  in  his  two 
final  experiments  (the  crown  of  his  work)  of  all  reference  to  the 
effect  of  inhalation  of  oxygen  upon  respiration,  and  there  being  but 
one  solitary  observation  of  the  temperature  of  the  body  (at  the  end 
of  Exp.  257),  one  naturally  enquires  whether  the  rate  of  respira- 
tion and  the  temperatui-e  of  the  body  were  observed ;  and,  if  they 
were,  whether  a  satisfactory  result  was  noted? 

Professor  Bert's  attention,  presumably,  was  first  directed  to 
acceleration  in  the  circulation  upon  reduction  of  pressure  through 
the  frequent  references  which  had  been  made  to  the  subject  by 
aeronauts  and  mountain-travellers.  De  Saussure  was  amongst  the 
first  to  remark  it  on  land,^  and  Gay-Lussac  and  Bipt  in  balloon.- 

^  "  Mais  de  tous  nos  organes,  celui  est  le  plus  afiecte  par  la  raret^  de  I'air,  c'est 
celui  de  la  respiration.  On  sait  que  pour  entretenir  la  vie,  sur-tout  celle  des  animanx 
h  sang  chaud,  il  faut  qu'une  quantite  d^termin^  d'air  trayerse  leurs  poumons  dans 
un  tems  donn^.  Si  done  I'air  qu'ils  respirent  est  le  double  plus  rare,  il  faudra  que 
leurs  inspirations  soient  le  double  plus  fr^quentes,  afin  que  la  raret^  soit  oompens^ 
par  le  volume.  C'est  cette  acceleration  forcee  de  la  respiration  qui  est  la  cause  de  la 
fatigue  et  des  angoisses  que  Ton  ^pronve  k  ces  grandes  hauteura.  Car  en  meme  tems 
que  la  respiration  s'accelere,  la  circulation  s'accelere  aussi.  Je  m'en  etois  souvent 
apper9U  sur  de  hautes  cimes,  mais  je  voulois  en  faire  une  epreuve  exacte  sur  le 
Mont-Blanc  ;  et  pour  que  Taction  du  mouvement  du  voyage  ne  piit  pas  se  confondre 
avec  celle  de  la  raret^  de  Fair,  je  ne  lis  mon  epreuve  qu'apres  que  nous  ftoes  restes 
tranquilles,  ou  k  pen  pres  tranquilles  pendant  4  heures  sur  la  cinie  de  la  montagne. 
Alors  le  pouls  de  Pierre  Balmat  se  trouva  battre  98  pulsations  par  minute ;  celui 
de  Tetu,  mon  domestique  112,  et  le  mien  100.  A  Chamouni,  Element  apr^  le 
repos,  les  mSmes,  dans  le  m^me  ordre  battirent  49,  60,  72.  Nous  ^tions  done  tous 
Ik  dans  un  etat  de  fikvre."— Voyages  dans  les  Alpes,  §  2021,  Vol.  4,  1796. 

*  In  1804,  in  balloon,  when  no  higher  than  8600  feet,  they  observed  that  their 
respective  pulses  rose  from  62  to  80,  and  from  89  to  111. 
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Aeronauts  never  remain  a  sufficiently  long  time  at  considerable 
elevations  to  be  able  to  say  whether  the  acceleration  is  temporary 
or  permanent.  De  Saussure  and  others  seem  to  have  been  under 
the  impression  that  it  always  accompanies  increase  in  the  rate  of 
respiration.  In  the  passage  given  on  p.  380  from  Voyages  dans  les 
Alpes,  he  states  as  a  fact  that  "  at  the  same  time  the  respiration  is 
accelerated"  [under  diminution  of  pressure]  "the  circulation  is* 
also  quickened  " ;  and  from  the  general  tenour  of  the  passage  it  is 
evident  he  considered  that  the  joint  increase  in  the  rate  of  the 
respiration  and  circulation  was  continuous,  when  remaining  in  a 
state  of  rest  at  great  elevations,  at  one  constant  pressure. 

This  was  not  our  experience  amongst  the  Great  Andes  of  the 
Equator.  At  the  first,  following  the  general  (and  probably  the 
invariable)  rule  with  those  who  sustain  a  considerable  diminution 
in  pressure  in  a  comparatively  short  time,  there  was  a  large  and 
very  unpleasant  increase  in  the  rate  of  my  pulse,  accompanied  by 
a  considerable  rise  in  body  temperature ;  and  (although  they  would 
not  permit  any  observations  to  be  made  on  their  persons)  I  do  not 
doubt  that  the  same  occurred  with  Jean-Antoine  and  Louis  Carrel, 
as  they  spoke  of  strong  feverishness.  But  while  continuing  to  live 
with  the  barometer  standing  at  16*500  inches  the  pulse  slowed 
down  and  ultimately  fell  to  its  normal  rate ;  the  temperature  of 
the  body  also  fell  until  it  got  to  its  normal  degree;  and  the 
subsequent  fluctuations  which  occurred  in  the  rate  of  the  pulse  and 
in  the  temperature  of  the  body,^  even  whilst  sustaining  further 
diminution  of  pressure,  were  only  such  as  could  be  assigned  to 
common  causes.  The  righting  of  our- condition  occurred  in  the 
ordinary  course  of  nature,  without  having  recourse  to  artificial  use 
of  oxygen ;  ^  and  I  ask  (1)  If  the  unpleasant  effects  which  were 
experienced  upon  Chimborazo  [gaspings,  feveiishness,  intense  head- 
ache, and  an  indescribable  feeling  of  illness  pervadiog  abnost  the 

*  See  Appendix  F. 

*  During  the  whole  journey  I  did  not,  personally,  consume  so  much  as  an  ounce 
of  Clilorate  of  Potash. 
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whole  body]  were  directly  due  to  want  of  oxygen,  why  did  they 
not  continue  while  we  remained  at  a  pressure  of  16*500  inches? 
and  (2)  In  what  way  should  I  have  benefited  my  circulation  and 
temperature  (when  both  became  normal)  by  taking  draughts  of 
oxygen  ? 

It  is  clear,  as  regards  the  pressures  [elevations]  we  dealt  with 
(which  it  is  interestiug  to  observe  embraced  those  at  which  Prof. 
Bert  urged  continuous  inhalation,  namely,  5  to  6000  metres  above 
the  sea),  that  the  artificial  use  of  oxygen  was  not  necessary ;  and, 
further,  that  the  temporary  increase  in  the  rate  of  the  circulation 
and  in  the  temperature  of  the  body,  and  the  other  conjoined  dis- 
agreeables, could  not  have  been  directly  due  to  rarefaction  of  the  air 
or  want  of  oxygen  (although  they  occurred  under  diminution  of 
pressure),  and  that  they  must  have  been  produced,  as  it  is  sug- 
gested on  p.  374,  by  some  cause  which  was  itself  only  temporary. 

In  a  discussion  that  took  place  in  Paris,  at  the  Academic  de 
M(5decine,  after  the  death  of  Croc^-SpineUi  and  Sivel,  M.  Cohn 
remarked  that  the  gas  in  the  human  body  must  needs  have  a 
tendency  to  expand  under  diminution  of  external  pressure.  This 
was  pointed  out  a  century  earlier  by  Haller  and  others.  Prof. 
Bert,  however,  refused  to  believe  that  this  expansion  could  produce 
an  important  effect,  although  he  could  not  deny  that  it  occurred. 
During  his  Experiments  256  and  257,  there  were  evidences  that  it 
did  occur,*  and  he  made  the  following  observations  upon  them. 
"  Amongst  other  phenomena  which  persisted,  notwithstanding  the 
inspiration  of  oxygen,  because  they  depend  entirely  upon  the  dimi- 
nution in  the  density  of  the  air,  I  mention  the  gaseous  evacuations 
.  .  .  respecting  which  neither  aeronauts  nor  mountain-travellers 
have  spoken."^  They  are,  no  doubt,  caused  by  expansion  of 
internal  gas,  consequent  upon  diminution  in  external  pressure. 

'  In  Experiment  266  there  are  the  following  records.  "  11.25  ;  gaz  s'echappant 
par  en  haut  ct  par  en  has."  *'  11.31  ;  gaz  s'echappent,  et  cependant  le  ventre  reste 
un  pen  gonfl^."  "  11.47  ;  des  gaz  s*^chappent  par  la  bouche  et  Tanus."  "  11.48  ; 
encore  gaz."     "11.52;  encore  gaz." 

'  This  has  not  \>een  due  to  non-familiarity  with  the  'phenomena.* 


CHAP.  XIX.  CONCLUSIONS.  383 

Prof.  Bert,  in  mentioning  them,  got  close  au  fond  du  sujd,  and 
then  skipped  away  from  an  unpleasant  topic.  Was  this  because 
the  facts  did  not  agree  with  his  theory?  He  seemed  to  fail  to 
perceive  that  the  released  gas  was  only  that  which  found  a  ready 
outlet,  and  to  take  no  note  of  that  which  remained  in  the  body, 
without  the  possibility  of  immediate  escape. 

There  are  strong  grounds  for  believing  that  the  sudden  dizziness 
and  headaches,  the  slight  hemorrhages,  the  'mortal  pangs'  and 
*  drunken  sensation,'  of  which  so  many  have  had  experience  either 
on  land,  in  balloon,  or  when  sustaining  artificial  diminution  in 
pressure,  and  the  insensibility  and  fatal  hemorrhages  which  have 
occurred  in  the  most  extreme  cases,  have  all  been  caused  by 
internal  pressure ;  and  that  the  degree  of  intensity  of  the  effects, 
and  their  earlier  or  later  appearance,  depend  upon  the  exterU  of  the 
diminution  in  pressure,  the  rate  at  which  it  is  red^tced,  and  the 
length  of  time  it  is  ejyperienced.  An  unlimited  number  of  combina- 
tions can  be  produced  when  to  these  are  added  the  complications 
arising  from  the  eflfect  on  respiration  of  rarefaction  of  the  air,  and 
differences  in  individual  constitutions. 

The  various  affections  which  have  been  classed  together,  con- 
fused and  confounded,  under  the  single  term  Mountain-sickness, 
are  fundamentally  caused,  as  I  see  the  matter,  by  diminution 
in  atmospheric  pressure,  which  operates  in  at  least  two  ways; 
namely,  (a),  by  lessening  the  value  of  the  air  that  can  be  inspired 
in  any  given  time,  and  (b)  by  causing  the  air  or  gas  within  the 
body  to  expand,  and  to  press  upon  the  internal  organs.  The 
results  which  ensue  from  a  are  permanent  (i.e.  so  long  as  the 
cause  exists),  and  are  aggravated  the  more  pressure  is  reduced. 
The  effects  produced  by  B  may  be  temporary  and  pass  away  when 
equilibrium  has  been  restored  between  the  internal  and  external 
pressure ;  or  they  may  be  fatal,  under  very  large  and  rapid  reduc- 
tion in  pressure.^ 

^  Of  nausea  and  vomiting  I  have  no  experience.     They  did  not  happen  in  the 
Andes,  and  they  have  never  occurred  either  to  myself,  or  to  men  in  my  employment, 
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It  follows,  if  the  facts  have  not  been  misinterpreted,  that  the 
evils  coming  under  B  will  be  minimized  (in  mountain-travellers) 
by  gradual  ascent,  and  may  even  be  entirely  avoided  by  keeping  a 
constant  watch  over  the  rate  of  the  pulse  and  the  temperature  of 
the  body.  But  from  the  effects  on  respiration  none  can  escape. 
In  every  country,  and  at  all  times,  they  will  impose  limitations 
upon  the  range  of  man;  and  those  persons  in  the  future,  who, 
either  in  pursuit  of  knowledge  or  in  quest  of  fame,  may  strive  to 
reach  the  loftiest  sunmiits  on  the  earth,  will  find  themselves  con- 
fronted by  augmenting  difficulties  which  they  will  have  to  meet 
with  constantly  diminishing  powers. 

or  in  i)eople  with  whom  we  have  been  casually  associated,  on  any  mountain,  in  any 
part  of  the  world.  I  imagine  that  these  unpleasant  features  (though  undoubtedly 
occurring  in  a  certain  percentage  of  men  and  other  animals  under  diminution  in 
pressure)  must  be  principally  due  to  peculiarities  of  individual  constitutions,  or  to 
want  of  judgment.  Our  indisposition  to  eat  at  great  elevations  (low  pressures)  has 
been  noticed.  It  is  not  impossible,  if  we  had  done  violence  to  our  inclinations,  that 
we  should  have  paid  a  i)enalty. 


CHAPTER    XX. 

RETURN  TO   GUAYAQUIL — CONCLUSION, 

Although  oiir  work  amongst  the  Great  Andes  of  the  Ecjuator  was 
completed  upon  arrival  at  Chiiqiiipoquio,  a  Public  Duty  still 
remained  to  be  performed.  It  had  been  concluded  from  the  tame- 
nefls  of  my  attitude  on  the  l7th  of  January  [see  p.  89]  that 
travellers  could  be  defrauded  with  impunity,  and  be  kept  prisouers 
without  fear  of  consequences.  In  the  Public  interest,  it  was  desir- 
able to  correct  this  idea.  The  road-measuring  waa  a  slow  operation, 
and  when  the  people  attached  to  the  Tambo,  out  of  curiosity  came  to 
inspect  us,  they  afforded  a  convenient  opportunity  for  a  discourse 
to  them  upon  the  iniquity  of  their  ways ;  and  I  emphasized  my 
remarks  in  a  manner  which  I  trust  left  such  an  abiding  impression 
as  will  render  it  less  likely  in  the  future  that  an  Englishman  will 
be  robbed  in  this  neighbourhood. 

We  departed  from  Eiobamba  on  the  8th  of  July,  intending  to 
take  what  is  termed  the  Railway  Route  to  Guayaquil ;  and,  mount- 
3d 
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ing  the  slopes  that  enclose  the  basin  on  the  south,  arrived  at  dusk 
at  the  village  of  Nanti  (10,669  feet).  The  next  place  being  a  good 
distance  away,  we  stopped  at  the  highest  house  or  hut,  which  was 
occupied  by  some  half-Indian&  In  the  night  there  were  wailings 
and  lamentations,  and  Campafia  came  to  ask  if  I  would  sdl  a 
candle,  as  the  mother  was  dying,  and  there  was  not  a  light  of  any 
sort  to  be  found  in  the  whole  village! 

Next  morning,  five  and  a  half  hours  of  hard  going  brought  us 
to  the  village  of  Guamote,  and  here  we  struck  the  southern  con- 
tinuation of  the  Moreno  (or  Quito)  Boad.^  At  this  part,  and  until 
we  diverged  from  it  in  the  afternoon  of  July  10,  it  was  mostly  in 
excellent  condition, — a  fine,  broad  highway,  more  than  sufficient 
for  the  wants  of  a  thickly-populated  district,  though  passing  over 
bleak,  uncultivated  moorland  {paramo),  which  it  would  be  too 
complimentary  to  term  a  howhng  wildemesa  From  Guamote  to 
the  end  of  this  day's  journey,  we  neither  met  nor  passed  either 
man  or  beast,  and  the  natural  repulsiveness  of  the  surroundings 
was  heightened  by  skulls  and  skeletons  lying  on  each  side  of  the 
road,  of  unburied  men  who  had  perished  in  one  of  the  revolutionary 
combats.^  At  5  p.m.  we  came  to  a  large  (apparently  deserted) 
Hacienda,  called  Galti,  and  a  little  farther  south  halted  for  the 
night  at  a  hut  (11,772  feet)  about  three  hundred  feet  above  the 
road. 

On  the  10th,  we  travelled  without  seeing  a  house  or  person 
until  we  caught  sight  of  the  village  of  Alausi  on  the  other  side  of  a 

^  I  could  not  learn  what  direction  the  road  takes  between  Guamote  and  Chnqui- 
poquio,  or  even  whether  that  section  was  completed.  On  the  Route  Map  it  is  not 
laid  down  to  the  south  of  Guamote,  as  we  moved  too  quickly  to  observe  its  numerous 
changes  of  direction  ;  but  it  is  to  be  understood  that  we  travelled  over  the  high  road 
between  Giuimote  and  the  place  where  it  was  quitted,  opposite  to  AlausL  South  of 
Guamote  it  rises  to  a  considerable  elevation.  I  stopped  at  what  appeared  to  be  the 
highest  point  for  a  reading  of  the  mercurial  barometer,  and  found  there  that  it  was 
about  11,862  feet  above  the  sea.  It  descended  upon  Galti,  and  rose  again  to  about 
11,500  feet. 

'  Through  this  tract  of  country  (Sibambe  to  Riobamba)  it  is  proposed  to  carry 
the  Railway  which  is  to  be  a  joy  to'  holders  of  Ecuadoiian  bonds ! 
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deep  valley,  and  then  stopped  perplexed,  not  knowing  how  to  get 
to  it,  or  where  to  go.  A  casual  man,  who  turned  up  at  the  right 
moment,  said  that  by  breaking  away  to  the  west  we  could  make  a 
short  cut  to  the  Bridge  of  Chimbo  (the  terminus  of  the  Eailway)^ 
We  followed  his  advice,  and,  after  many  windings  through  a  wild, 
wooded  country,  found  ourselves  at  dusk  at  the  commencement  of 
the  descent  towards  the  Pacific ;  plunged  down  the  forest-covered 
slopes,  and  at  7  p.m.  were  brought  to  a  stand  by  darkness  when 
about  9000  feet  above  the  sea.  Not  a  soul  had  been  seen  since 
the  casual  man.  All  of  us  went  to  bed  supperless,  as  the  food  was 
nearly  exhausted.  Off  again  soon  after  sunrise,  we  descended  4400 
feet  without  a  break,  and  then  came  to  a  diminutive  Hacienda, 
called  Cayandeli,  where  a  solitary  man  in  possession  declared  there 
was  nothing  to  eat. 

During  the  last  two  days,  the  route  had  skirted  the  eastern 
side  of  the  Sange  of  Chimborazo.  The  slopes  which  we  had  now 
to  descend  were  at  its  extreme  southern  end.  Since  leaving 
Biobamba,  views  had  been  confined  either  to  the  immediate  sur- 
roundings or  to  a  few  miles  away,  and  Chimborazo  and  its  allies 
were  invisible.  The  same,  too,  was  the  case  with  the  country  on 
the  east.  We  passed  Sangai  without  seeing  it,  or  any  of  the 
mountains  in  its  vicinity.  On  entering  the  forest,  the  range  of 
vision  became  even  more  circumscribed  by  the  tortuous  bends  of 
the  ever-winding  track.  Sometimes  it  was  ill-marked,  overgrown 
and  readily  lost.^  We  went  astray,  and  at  night  on  the  11th  were 
still  in  the  jungle,  and  retired  to  rest,  supperless,  on  the  top  of  the 
packing-cases. 

Except  for  the  pangs  of  hunger,  and  a  growing  apprehension 
that  the  steamer  at  Guayaquil  would  be  missed,  this  descent 
through  the  forest  would  have  been  enjoyable.  In  the  course  of  a 
day,  the  nakedness  of  the  Interior  changed  to  the  luxuriance  of 
the  Tropics ;  the  increasing  warmth  was  grateful ;  and  presently 

^  The  descent  commenced  at  about  11,160  feet  above  the  sea,  and  continued 
without  intermission  for  more  than  9000  feet.  -  We  saw  the  barometer  rise  six  inches 
and  three-quarters  upon  the  11th  of  July. 
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on  the  morning  of  the  12th,  passed  through  forest -trees  rising 
150  feet  Iiigh,  mast-like,  without  a  branch,  laden  with  a  parasitic 
growth.  Then  the  sky  began  to  be  seen,  a  vista  opened  out — we 
had  arrived  at  the  Valley  of  the  Chimbo. 

The  Bridge  was  a  wooden  structure,  spanning  the  Eiver  just 
before  it  turned  abruptly  to  the  west.  The  Bailway  was  hidden 
away  in  jungle,  and  had  to  be  discovered.  There  was  no  station  or 
train ;  nor  house  or  hut ;  nor  person  or  means  of  procuring  infor- 
mation. The  right  bank  of  the  river  formed  the  Terminus.  The 
line  ran  up  to  the  edge  of  the  stream,  without  stops  to  prevent  the 
train  running  into  the  water,  and  looked  as  if  it  had  been  cut  in 
half  by  the  torrent.  The  only  indication  of  civilization  was  a 
contractor  s  shed,  mounted  on  wheels.^  Campana  went  down  the 
rails  in  search  of  life,  and  learned  that  a  train  might  arrive  to-day, 
or  perhaps  it  would  come  maflana.  We  waited  in  hungry  expecta- 
tion (paying  off  the  arrieros  in  the  meanwhile),  and  about  twelve 
o'clock  th^e  train  hove  in  sight,  bringing  three  persons  and  nothing 
more. 

Shortly  before  leaving  Quito,  General  Veintemilla  spontane- 
ously favoured  me  with  a  letter  to  the  Railway  authorities,  direct- 
ing them  to  afford  every  attention,  assistance,  etcetera.  This  letter 
was  shewn  to  the  persons  in  charge  of  the  train,  and  they  were 
informed  that  we  were  famished,  and  ready  to  purchase  any  food 
that  could  be  spared.  The  President's  letter  bore  fruit.  The 
Conductor  brought  out  two  small  pine-apples,^  and  presented  them 
with  many  polite  phrases, — the  pine-apples  were  mine ;  he  himself 
and  all  that  he  had  was  mine,  and  so  forth.  I  tried  to  hity,  but  he 
would  not  hear  of  it;  and,  as  there  was  no  time  to  waste,  the 

*  On  this  journey  we  were  victims  of  the  pleasantry  of  a  person  at  Riobamba, 
who  informed  lis  that  it  would  take  two  days  to  get  to  the  Bridge  of  Chimbo,  where 
there  was  a  capital  hotel ;  and  that  we  should  find  plenty  of  food  on  the  way.  Seeing 
no  reason  to  doubt  the  information,  surplus  provisions  were  cleared  out  at  Riobamba, 
and  we  started  with  only  a  day's  supply.  Potatoes  were  obtained  at  Nanti,  Guaraote 
and  Galti,  but  after  the  latter  place  nothing  whatever  could  be  procured. 

'  Local  products,  worth  perhaps  ten  cents  apiece. 
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pine-apples  were  cut  up  forthwith  into  five  portions — the  donor 
consuming  a  share. 

The  train  ran  as  far  as  the  first  station  smoothly,  and  there  the 
engine  went  ofiF  the  track.  While  afiairs  were  being  rectified,  I 
sent  into  the  village,  and  having  acquired  the  materials  for  a  good, 
square  meal,  entertained  the  Conductor  as  my  guest.  "Now," 
thought  I,  "  that  pine-apple  account  is  balanced." 

At  Yaguachi,  after  again  expressing  my  obligations,  I  was 
about  to  leave,  when  the  Conductor  put  his  hand  on  my  shoulder 
and  stopped  me.  "  The  fares ! "  General  Veintemilla's  letter  was 
comprehensive,  and  might  have  covered  anything  from  special 
trains  downwards,  and  I  remarked  that  it  seemed  to  imply  free 
transit.  "  No,"  was  the  reply,  made  with  admirable  readiness,  "  it 
embraces  everything  exc^t  that."  "  How  much  ?  "  "  Three  pesos 
and  a  half  apiece."  I  paid  the  amount  like  a  lamb,  and  was  going 
off,  when  the  Conductor  again  stopped  me.  "  There  is  the  bag- 
gage." "  How  much  ? "  I  paid  his  charge,  but  there  still  seemed 
to  be  something  on  his  mind.  "  Is  there  anything  else  ? "  "  Yes, 
Sefior ;  your  Excdlency  has  forgotten  to  pay  for  the  pine-apples  !  "  * 

^  The  Ecuadorian  Railway  was  commenced  under  the  auspices  of  the  Govern- 
ment It  is  now  in  the  hands  of  a  Company,  and  its  construction,  I  am  informed, 
is  being  pushed  on  actively.  In  1888,  the  section  was  opened  from  Dur&n  (opposite 
to  Guayaquil)  to  Yaguachi,  and  it  is  said  that  several  kilomHres  are  finished  beyond 
the  Bridge  of  Chimbo  (now  called  Chimbo).  From  this  latter  point  to  Sibambe  is 
only  15  miles  in  a  direct  line,  but  the  distance  by  the  railroad  (as  laid  out)  will  be 
50  miles,  and  upon  this  section  there  will  be  a  rise  of  7727  feet. 

I  have  no  information  as  to  the  direction  in  which  it  is  proposed  to  cany  this 
line  (after  passing  Sibambe)  beyond  that  which  is  furnished  in  the  Report  from  Mr. 
Alfred  St.  John  (Quito,  July  14,  1891),  where  it  is  stated  that  ''a  French  syndicate 
has  obtained  a  concession  from  the  Equatorian  Congress  for  the  purpose  of  carrying 
the  railway  from  Chimbo  to  Ricbamba,  and  eventually  to  Quito,  but  thus  far  the 
French  financiers  have  been  unable  to  raise  the  necessary  funds.  Should  a  satis- 
factory arrangement  be  made  by  the  Equatorian  Government  with  the  bondholders 
for  the  settlement  of  the  foreign  debt,  British  capitalists  might  inquire  into  the 
feasibility  and  probable  profitableness  of  such  an  undertaking,  but  before  embarking 
into  it  very  sound  guarantees  should  be  exacted." 

The  line  has  not  yet  arrived  at  Sibambe  ;  and,  should  it  ever  do  so,  it  will  come 
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We  went  by  steam-launch  from  Yaguachi  to  Guayaquil  and 
there  separated, — Campana  returning  to  Quito  via  Bodegas,  and 
the  Carrels  going  by  steamer  to  Panama.  During  the  next  fort- 
night, I  lived  principally  in  the  hotel  called  The  Ninth  of  October ; 
where,  although  in  a  certain  sense  solitary,  I  was  never  without 
company.  The  wonderful  exuberance  of  life  chased  away  drowsi- 
ness, and,  when  sleep  came,  one's  very  dreams  were  tropical 
Droves  of  mice  galloped  about  at  night,  and  swarms  of  minute 
ants  pervaded  everything.  The  harsh  gnawings  of  voracious  rats 
were  subdued  by  the  softer  music  of  the  tender  musquito.  These, 
the  indigenous  inhabitants,  were  supplemented  by  a  large  float- 
ing population ;  and,  in  all,  I  collected  fifty  species  of  vermin  in  a 
single  room.  A  few  selections  are  given  in  the  accompanying 
plate  from  'my  bedfellows  at  Guayaquil'^ 

Eleven  years  have  elapsed  since  our  return  to  Europe.  Due 
regard  to  my  ordinary  avocations,  and  various  inevitable  delays 
have  prevented  this  volume  from  appearing  earlier ;  and  I  much 

to  the  edge  of  a  tract  of  country  without  traffic  or  population.  The  Bridge  of  Chimho 
is  1132  and  Sibambe  is  8859  feet  above  the  leyel  of  the  sea.  Throughout  the  course 
of  the  fifty  miles  of  line  between  these  two  places  there  will  therefore  be  an  average 
gradient  of  1  in  84 ;  but,  as  it  will  be  impossible  to  construct  the  whole  with  one 
uniform  grade,  some  parts  will  necessarily  be  steeper.  Those  who  propose  to  lay 
out  money  on  this  line  might  enquire  (I  adopt  the  words  of  Mr.  St.  John)  into  '*  the 
feasibility  and  probable  profitableness  "  of  vxyrking  a  line  with  an  average  gradient 
of  1  in  34  during  the  occurrence  of  torrential  tropical  rain,  and  into  the  efiect  of 
swiftly  running  water  on  loose  soiL 

From  this  interesting  though  brief  Report  I  find  that  [in  1891]  the  trade  with  the 
interior  is  conducted  in  just  the  same  manner  as  in  1880.  **  Goods,"  it  is  said,  *'  are 
carried  on  mules,  horses,  and  donkeys.  .  .  All  the  merchandize  transported  to 
and  from  the  northern  and  central  provinces  of  the  Andean  region  passes  through 
Babahoyo  and  Chimbo,  btU  mostly  through  the  former  place,  .  .  The  railway  is  little 
used  for  the  conveyance  of  goods  for  the  highlands,  as  but  few  animals  can  bo 
procured  at  Chimbo,  the  present  terminus  of  the  line." 

1  CoLEOPTKBA  (2,  3,  7,  15,  18-24,  27,  28,  36).  Orthoptera  (16,  25,  26,  32,  33). 
Hymenoftera  (1,  8-10,  14,  34).  Hemifi'era  (4,  6,  12,  31).  Diptbra  (11). 
Scorpions  and  Spiders  (5,  13,  17,  29,  30).  These  are  given  upon  the  scale  of 
nature.  The  larger  species  have  been  omitted  on  account  of  their  size,  and  the 
smallest  ones  from  the  difficulty  of  repi-esenting  them. 
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regret  that  its  publication  comes  too  late  to  benefit  my  right-liand 
man  and  trusted  assistant,  Jean-Antoine  CarreL  In  the  higher 
regions,  we  were  at  constant  war  with  the  elements ;  and,  in  com- 
parison with  what  he  and  liis  cousin  endured,  hard-labour  on  a 
treadmill  would  have  been  pleasurable,  and  rest  in  a  casual  ward 
would  have  been  luxury.  They  derived  no  advantage  from  the 
journey  except  their  hard-earned  pay,  and  I  had  hoped  that  this 
relation  of  it  might  have  procured  for  them  some  recognition  of 
their  indefatigable  industry  in  the  service  of  science.  Men  of 
their  class  are  indispensable  to  a  worker  in  elevated  regions.  They 
have  been  so  in  the  past,  and  they  will  be  in  the  future ;  and,  if 
it  cannot  be  done  as  an  act  of  justice,  upon  the  lower  ground 
of  policy  it  would  be  expedient  sometimes  to  acknowledge  their 
exceptional,  unrewarded  services.^ 

No  commiseration  need  be  entertained  for  myself.  The  enter- 
prize  was  my  own  seeking,  and  a  traveller  should  be  prepared  to 
take  the  sours  with  the  sweets.  More  than  twenty  years  have 
passed  sfnce  I  drew  out  the  plan  of  a  journey  amongst  the  Great 
Andes  of  the  Equator.  Engrossed  by  my  work,  the  time  has  fled. 
Now  that  the  toil  is  over,  the  labour  is  forgotten, —  an  instant 
bridges  the  interval;  and  it  seems  less  like  a  project  which  has 
been  accomplished  than  a  Dream  that  has  yet  to  be  realized. 

^  Through  the  sudden  death  of  Jean-Antoine  Carrel  in  1890,  some  of  the 
members  of  his  family  were  left  in  straitened  circumstances.  Upon  this  being 
brought  to  the  notice  of  the  Royal  Geographical  Society  by  Mr.  Douglas  'W.  Fresh- 
field,  the  Council  granted  the  sum  of  £21  towards  a  Fimd  which  was  being  raised 
by  the  Daily  Graphic  for  the  relief  of  those  who  were  in  need  ;  and  enhanced  the 
value  of  the  donation  by  a  letter,  from  which  the  following  paragraph  is  extracted. 
"The  Council  do  not,  as  a  rule,  consider  it  within  their  prorince  to  contribute  to 
Funds  of  this  nature.  But  they  have  resolved  to  make  an  exception  in  the  present 
case  in  order  emphatically  to  mark  their  appreciation  of  the  high  services  rendered 
to  geographical  science  by  the  late  J. -A.  Carrel ...  by  transporting  delicate  instru- 
ments to  great  heights  with  such  care  that  on  your  return  to  England  they  proved 
to  have  suffered  no  injury  whatever." 
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A.-ALTITUDES  DETERMINED  IN  ECUADOR. 

The  heights  entered  in  the  tahles  at  pp.  399-401,  have  been  calculated^  from 
observations  of  Mercurial  Barometers,  unless  the  contrary  is  pointed  out. 
Three  mercurials  were  taken  to  Ecuador,  and  were  made  for  the  journey 
by  Mr.  J.  J.  Hicks,  of  Hatton  Garden,  London.  Two  of  these  (marked  No. 
550  and  No.  558)  were  Mountain  Barometers  on  Fortin's  principle,  and  were 
intended  for  use  in  the  interior.  No.  550  being  graduated  from  32*5  to  10 
inches,  and  No.  558  from  32*5  to  12  inches.  The  third  barometer  (No. 
554)  of  the  Kew  pattern,  was  intended  for  employment  at  the  level  of  the 
sea,  and  was  graduated  from  32  to  27  inches.  All  three  read  to  ^^  of  an 
inch  (0-002). 

After  having  been  under  examination  by  myself  for  some  time,  they  were 
sent  to  Eew  Observatory  for  verification,  and  the  certificates  which  were 
given  stated  that  the  error  of  No.  550  was  +  0*004,  of  No.  558  -  0*005,  and 
that  No.  554  was  free  from  error.  These  barometers  remained  in  my  hands 
under  constant  examination  and  comparison  until  our  departure. 

We  arrived  at  Guayaquil  on  December  9th,  1879,  and  upon  the  10th, 
11th,  and  12th  I  took  two  readings  daily  of  the  three  mercurials  for  com- 
parison against  each  other.  The  mean  of  the  greatest  differences  between  the 
three  instruments  on  these  six  occasions  amounted  to  one-hundredth  of  an 
inch  (0010)t 

Mr.  George  Chambers,  British  Consul  at  Guayaquil,  very  kindly  volun- 
teered to  read  No.  554  during  our  absence  in  the  interior  ;  and  he  did  so  at 
11  AJC.  and  at  6  p.il,  from  December  1879  to  July  1880.^  These  hours 
were  considered  by  us  to  be  the  most  likely  ones  at  which  we  should  be  able 
to  observe  simultaneously. 

No&  550  and  558  travelled  in  company  as  far  as  the  Tliird  Camp  on 
Chimborazo ;  but  after  that  time,  as  a  general  rule,  I  took  No.  558  alone  to 
the  greater  heights,  and  left  the  other  below,  in  reserve.  No.  558  accom- 
panied us  everywhere,  and  consequently  travelled  more  than  No.  550,  and 
the  latter  more  than  No.  554  (left  at  Guayaquil). 

During  our  stay  in  the  interior  I  compared  the  two  mercurials  against 
each  other  upon  all  convenient  occasions,  and  perceived  a  slight  increase  in 
the  difference  of  their  readings. 

Upon  return  to  Guayaquil,  the  increase  was  found  to  amount  to  0*003 
of  an  inch,  having  been  0*006  at  the  start,  and  0*009  on  return.  These 
two  barometers  were  also  compared  (upon  return  to  Guayaquil)  against  No. 

^  By  Mr.  William  Ellis,  F.R.A.S.,  of  Greenwich  Observatory. 
'  Mr.  Chambers  also  read  Aneroid  No.  580  (which  wa-s  left  with  him  in  case  of  acci- 
dent to  the  mercurial  barometer)  throughout  the  same  period. 


396  ALTITUDES  DETERMINED  IN  ECUADOR,      appendix. 

554  upon  seventeen  occasions,  and  the  mean  of  the  extreme  differences 
between  the  three  instruments  was  now  found  to  amount  to  0*022  of  an 
inch.  From  comparison  of  the  readings  as  a  whole,  I  concluded  that  Na  554 
had  taken  in  some  air,  but  I  was  unable  to  determine  which  of  the  other  two 
was  most  in  error. 

It  seemed  desirable,  upon  return  to  London,  to  have  all  three  baro- 
meters verified  by  reference  to  some  acknowledged  standard  other  than  Kew; 
and  by  the  kind  permission  of  Mr.  Robert  H.  Scott,  F.RS.,  they  were  com- 
pared, in  September  1880,  against  the  standard  of  the  Meteorological  OfBce. 
The  certificates  given  by  Mr.  Strachan  ^  stated  that  at  30  inches  the  error  of 
No.  650  was  +0-017,  of  No.  554  +0*030,  and  of  No.  558  -0004  of  an 
inch.  Hence  it  appeared  that,  since  the  verification  at  Kew,  No.  554  had 
acquired  an  error  of  0*030  of  an  inch,  that  No.  650  had  increased  its  error  by 
0*013  of  an  inch,  and  that  No.  558  had  decreased  its  error  by  0*001  of  an 
inch.  But  as  one  can  read  on  the  verniers  of  these  barometers  only  to  -g^ 
of  an  inch,  the  certificate  for  No.  558  really  amounted  to  saying  that  there 
was  no  alteration  in  the  error  ;  and  this  was  the  more  satisfactory  inasmuch 
as  No.  558  was  the  barometer  which  had  travelled  everywhere,  which  had 
been  employed  upon  all  the  summits,  and  against  which  the  comparisons  had 
been  made  that  are  recorded  in  the  subsequent  sections  of  this  appendix. 
My  indefatigable  assistant,  Jcan-Antoine  Carrel,  carried  this  instrument 
throughout  the  entire  journey  in  the  interior ;  and  to  have  preserved  it 
intact,  without  alteration  of  error,  whilst  executing  the  severe  labour  incident 
upon  our  ascents,  is,  I  believe,  an  unprecedented  performance.^  I  give  on 
the  next  page  reduced  facsimiles  of  the  certificates  of  Kew  Observatory  and 
of  the  Meteorological  Office  relating  to  No.  558. 

The  altitudes  which  have  been  deduced  by  Mr.  Ellis  from  my  obser- 
vations of  mercurial  barometer  have  been  calculated  by  Guyot's  Tables 
(Smithsonian  Meteorological  and  Physical  Tables) ;  and,  as  he  has  used  the 
corresponding  observations  made  by  Mr.  Chambers  at  Guayaquil,  tiiey  gener- 
ally differ  to  some  extent  from  the  results  of  my  rough  computations  on  the 
spot,  where  the  *  corresponding  observations '  were  unknown  to  me. 

The  determinations  which  are  most  deserving  of  confidence  are  those 
which  are  obtained  from  the  means  of  a  number  of  observations,  and  those 
which  are  least  reliable  are  naturally  those  which  depend  upon  one  observa- 
tion only.  In  several  instances,  the  exceptionally  high  temperature  which 
was  observed  at  great  elevations  has  caused  me  some  perplexity.  The  most 
extreme  case  was  upon  the  summit  of  Antisana.  At  this  great  elevation, 
surrounded  by  snow  and  ice  in  every  direction  for  several  miles,  the  tempera- 

^  Who  was  neither  acquainted  with  my  recent  comparisons  nor  with  the  certificates 
previously  given  at  Kew. 

^  The  manner  of  packing,  transporting,  and  suspending  the  two  barometers  which 
were  used  in  the  field  has  been  already  mentioned.  It  may  be  added  here  that  through- 
out the  whole  time  they  were  employed,  whilst  being  moved  firom  one  place  to  another, 
they  were  invariably  carried  reversed,  ue,  with  cisterns  uppermost.  Before  they  were 
reversed,  and  packed  in  their  cases,  the  mercury  was  driven  to  the  toj^s  of  the  tubes  by 
means  of  the  cistern  screws ;  and,  after  reversal,  the  cistern  screws  were  turned  back 
about  half  a  turn,  to  allow  a  little  play  to  the  mercury. 
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lure  fluctuated  during  our  stay  from  44**  to  60''  Faht,  though  the  sun  was  con- 
cealed during  the  whole  time,  and  we  were  more  or  less  in  a  cloud.  At  the 
Hacienda  of  Antisana,  which  is  surrounded  by  extensive  grassy  slopes,  and  is 
about  6000  feet  below  the  summit,  during  our  three  days'  stay,  I  noted  no 
higher  temperature  than  49**  Faht  In  the  calculations  for  the  height  of 
Antisana  the  ohaerved  air  temperature,  namely  55"  Faht,  has  been  employed  ; 
and  in  almost  all  other  cases  the  observed  temperatures  have  been  employed, 
and  have  not  been  assumed.  Yet  I  cannot  but  feel  that  a  closer  approxi- 
mation to  the  truth  might  have  been  obtained  (especially  in  the  case  of 
Antisana)  if  assumed  (and  very  much  lower)  air  temperatures  had  sometimes 
been  used.^ 

My  immediate  predecessors  in  Ecuador,  Messrs.  Reiss  and  Stiibel,  printed 
a  list  at  Quito  in  1871  of  many  hundreds  of  altitudes  which  had  been  deter- 
mined by  them  by  mercurial  barometer.^  There  is  a  fair  agreement  between 
their  altitudes  and  my  own,  and  generally  a  close  accordance  in  cases  where 
the  determinations  are  from  the  mean  of  a  number  of  observations  by 
each  observer.     Amongst  towns,  villages,  and  farms,  the  following  may  be 

quoted  : — 

Whymper.  Reiss  k  Stubel. 


Quito  . 

9,343  feet 

9,350  feet 

Latacunga 

9,141 

n 

9,190    „ 

^[achachi 

9,839 

j> 

9,629    „ 

Ambato 

8,606 

♦1 

8,556    „ 

Riobamba 

9,039 

>» 

9,180    „ 

Cotocachi 

7,970 

>i 

8,048     „ 

Guaranda 

8,894 

yy 

8,753    „ 

Penipe 

8,100 

» 

8,104     „ 

Cayambe 

9,323 

>» 

9,357     „ 

Mocha 

.     10,708 

» 

10,774    „ 

Hac.  Antisana 

.     13,306 

>» 

13,370    „ 

„    Pedregal 

.     11,629 

>> 

11,585    „ 

„    Candelaria 

9,400 

» 

9,491     „ 

„    Quachala 

9,217 

» 

9,190    „ 

T^a  Dormida,  Caya 

mbe  .     11,805 

» 

11,749     „ 

Pass  of  Abra 

spiing 

o        .     14,480 

n 

14,410    „ 

^  In  Nature^  February  5,  1880,  it  is  said,  on  the  authority  of  Professor  Plantamour, 
"  it  happens  every  year  that  the  temi>erature  on  the  St  Bernard,  during  several  hours, 
or  even  during  several  days,  of  December,  b  higher  than  that  of  Geneva.  During 
December  1879,  this  anomaly  lasted  for  a  longer  period  of  time  than  usual ;  the  average 
temperature  of  December  on  the  St  Bernard  (2070  metres  above  Geneva)  was  S^'i  C. 
higher  than  that  at  Geneva.  .  .  .  Professor  Plantamour  observes  how  difficult  it  is  in 
such  cases  to  determine  the  mean  temperature  of  the  stratum  of  air  between  the  two 
stations,  and  how  great  the  error  of  the  barometrical  levelling  and  of  the  reduction  of 
the  observed  pressure  to  the  sea-level  would  be  if  we  applied  the  barometrical  formula  to 
such  cases." 

'  This  list,  which  will  be  invaluable  to  future  travellers  in  Ecuador,  is  more  likely 
to  be  procured  at  Dresden  or  Berlin  than  in  Quito. 
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No. 
1. 

Dmte. 

Place  of  Observation. 

Altitude. 

No.  of 

Observa- 

tionii. 

Dec  16,1879 

Munapamba     .... 

1,337  feet 

2 

2. 

,,16-17,     „ 

Tambo  Loma  .... 

6,700    „ 

« 

3. 

„       1  * ,     „ 

Tambo  Gobiemo 

10,417    „ 

2 

4. 

,,18-25,     „ 

Quaranda,  level  of  Plaza  . 

8,894    „ 

14 

5. 

„    26-7,     „ 

Chimborazo,  First  Camp 

14,375    „ 

2 

6. 

,,28-30,     „ 

Do.          Second  do. 

16,664    „ 

4 

7. 

Jan.  2-3,  1880 

Do.          Third    do. 

17,285    „ 

3 

8. 

„          4,      „ 

Do.          Summit  (see  ch.  x ix) 

20,545    „ 

1 

9. 

n     3,  6,      „ 

Do.,  foot  of  Southern  Walls 

18,528    „ 

2 

10. 

,,14-15,     „ 

Tambo  of  Chuquipoquio    . 

11,704    „ 

4 

11. 

,,18-22,     „ 

Ambato,  level  of  Plaza 

8,606    „ 

10 

12. 

n        25,      „ 

Latacunga,  da       do. 

9,141     „ 

2 

13. 

„          „       „ 

Summit  of  Tiupullo  ridge 

11,559    „ 

3 

14. 

( Jan.,  Feb.,  ) 
1  and  June    j 

Machachi,  level  of  high  road 

9,839    „ 

36 

15. 

Feb.     2,     „ 

Corazon,  highest  reached  W.  side 

15,131     „ 

16. 

„         „      „ 

Do.      Summit 

15,871     „ 

17. 

„  8,  1^,     „ 

Hacienda  de  la  Rosario 

10,366    „ 

18. 

„           9,      „ 

Uliniza,  Camp  on  S.  side  . 

15,207    „ 

19. 

»                 M            ,, 

Do.       Highest  reached  S.  side 

17,023    „ 

20. 

„             ^^,         ,1 

Hacienda  of  Pedregal 

11,629    „ 

2 

21. 

„             1 5,         ,» 

Cotopaxi,  foot  of  Yanasache  lava 

13,455    „ 

2 

22. 

„       16,     „ 

Do.        First  Camp 

15,139    „ 

1 

23. 

,,18,19,     „ 

Do.        Second  do. 

19,500    „ 

* 

24. 

»     „          » 

Do.        Summit    . 

19,613    „ 

5 

25. 

j  Mar.,  May,  ) 
I  and  June    f 

Quito,  level  of  chief  Plaza 

9,343    „ 

22 

26. 

Mar.  19,     „ 

Do.     The  Panecillo 

9,985    „ 

* 

*  From  observations  of  Aneroid  Barometers. 
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No. 

27. 

Dmte. 

Place  of  Obseiratiozi. 

Altitude. 

1 

No.  of 

Obeerva- 

tiona. 

Mar.     5, ' 

1880 

HAcif^nrla  of  AntiR^nillii 

12,342  feet 

1 

28. 

„      6-9, 

» 

Do.       Antusana 

13,306    „ 

6 

29. 

„         7, 

» 

Antisana^  highest  point  attained 

17,623    „ 

30. 

»         >i 

» 

Da       foot  of  Glacier,  W.  side 

16,295    „ 

31. 

„   9-10, 

»> 

Do.       Camp  on  . 

16,984    „ 

2 

32. 

„       10, 

» 

Do.       Summit    . 

19,336    „ 

2 

33. 

„       22, 

>» 

Pichincha,  First  Camp     . 

14,007    „ 

34. 

„    22-3, 

» 

Do.        Second  do. 

14,992    „ 

2 

36. 

„       23, 

» 

Do.         Summit  . 

16,918    „ 

36. 

„       27, 

» 

Quebrada  of  Quallabamba  (top) 

9,306    „ 

37. 

»l               » 

}} 

Da               da      (bottom) 

6,472    „ 

38. 

»               >l 

}) 

Village  of  Guallabamba 

7,133    „ 

39. 

„    28-9, 

» 

Hacienda  of  Quachala 

9,217    „ 

40. 

„       30, 

» 

Do.       Chuarpongo  . 

9,665    „ 

41. 

Apr.  2-5, 

» 

Cayambe,  Camp  on  . 

14,762    „ 

42. 

»         3> 

» 

Do.        Pointe  Jarrin    . 

16,164    „ 

43. 

,,         4, 

>» 

Do.        Summit    . 

19,186    „ 

44. 

»         8| 

J» 

Do.        Tia  Dormida 

11,806    „ 

45. 

„       12, 

)) 

Sara-urcu,  Camp  on 

13,764    „ 

46. 

„       17, 

»> 

Do.         Summit   . 

15,602    „ 

47. 

„       20, 

» 

Village  of  Cayambe  . 

9,323    „ 

48. 

„       22, 

» 

Hacienda  of  Ocampo 

8,192    „ 

49. 

»                » 

» 

Village  of  Cotocachi 

7,970    „ 

50. 

,,       24, 

>J 

Cotocachi,  Camp  on 

14,490    „ 

51. 

»>                » 

» 

Do.         Summit   . 

16,301     „ 

52. 

„       25, 

» 

Do.         Hut  called  Iltaqui     . 

10,049    „ 
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No. 

Date. 

Place  of  Obeenration. 

Altitude. 

No.  of 

Obeerva- 

tiona. 

53. 

June    8,  1880 

Illiniza,  Camp  on  N.  side 

15,446  feet 

1 

54. 

»          ^> 

» 

Do.       Highest  reached  N.  side 

16,922    „ 

1 

55. 

,.       14, 

» 

Village  of  Mocha 

10,708    „ 

2 

56. 

»>          n 

Highest  point  of  the  Paramo  ) 
between  Mocha  and  Riobaiuba 

11,879    „ 

1 

57. 

June-July 

» 

Riobamba        .... 

9,039    „ 

12 

58. 

June  16, 

>» 

Village  of  Penipe 

8,100    „ 

1 

69. 

»>        »> 

>« 

Hacienda  of  Candelaiia     . 

9,400    „ 

1 

60. 

,,17-18, 

>» 

Camp  in  Valley  of  Collanes 

12,540    „ 

4 

61. 

»       20, 

»> 

Do.      Valley  of  Naranjal 

13,053    „ 

2 

62. 

„       28, 

» 

Cahhuairazo,  Camp  on 

13,377    „ 

5 

63. 

,.       29, 

1) 

Do.         Summit  of  W.  peak 

16,515    „ 

2 

64. 

July     1, 

>} 

Pass  of  Abraspungo  . 

14,480    „ 

1 

66. 

M                 » 

» 

Chimborazo,  Fourth  Ccunp 

14,359    „ 

1 

66. 

»         2, 

j» 

Do.          Fifth       do.  . 

15,811     „ 

2 

67. 

»         3, 

» 

Do.          Summit  (see  ckxix) 

20,475     „ 

2 

68. 

»>          » 

n 

Do.          Halt  for  snow-line 

16,703    „ 

1 

69. 

»         5, 

>» 

Do.          Sixth  Camp  . 

13,353    „ 

1 

70 

»         ^> 

»» 

Village  of  Nanti 

10,669    „ 

1 

71. 

»            w 

» 

Road  between  Guamote  and  Qalti 

11,362     „ 

1 

72. 

„       10, 

»> 

Camp  above  Hacienda  of  Qalti  . 

11,772    „ 

1 

73. 

»          »> 

1 

Commencement  of  the  descent  ) 
towards  the  Pacific          .         j 

11,160    „ 

♦ 

74. 

»          »> 

M 

Camp  in  forest 

9,000    „ 

♦ 

76. 

„    11, 

»> 

Hacienda  of  Cayandeli 

4,600    „ 

♦ 

76. 

»>           n 

» 

Last  camp,  near  Bridge  of  Chimbo 

1,430    „ 

♦ 

1 

• 

1 
From  obaeryations  of  Aneroid  Barometers. 
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B.-THE  RANGE  OF  THE  BAROMETER  IN  ECUADOR. 

The  remarkable  stability  of  the  barometer  in  Ecuador  has  been  frequently 
noticed.  It  seems  to  have  been  first  publicly  pointed  out  by  La  Condamine, 
who  said  that^  at  Quito,  he  found  the  greatest  difference  (during  a  year  T) 
hardly  exceeded  a  line  and  a  halL^  This  amount  is  equal  to  0*133  of  an 
English  inck 

Shortly  before  my  departure  for  Ecuador,  M.  Boussingault  presented  a 
Memoir  to  the  French  Academy  of  Sciences  ^  dealing  with  this  subject,  and 
quoted  2*11  millimetres  as  the  (mean  7)  diurnal  variation  at  Quito.  My 
movements  were  too  rapid  to  pei-mit  of  a  series  of  observations  at  any  one 
l)oint  to  determine  the  daily  range,  or  the  periodical  variations,  and  circum- 
stances did  not  allow  me  even  upon  a  single  occasion  to  read  the  barometer 
for  twenty-four  consecutive  hours.  But  so  far  as  my  observations  extended 
they  supported  or  confirmed  previous  reports  respecting  the  small  range  of 
the  barometer  in  this  country.  The  greatest  difference  I  observed  in  any 
one  day  in  the  interior  was  0*134  of  an  inch,  at  Riobamba,  on  June  24, 
1880  ;  and  the  greatest  at  the  level  of  the  sea  was  0*092  of  an  inch,  at 
Guayaquil,  on  July  18, 1880.  The  violent  storms  which  often  raged  seemed 
to  affect  the  barometer  scarcely,  if  at  all,  and  the  variations  in  the  height  of 
the  mercurial  column  were  as  much  due  to  differences  in  the  air  tempera- 
ture as  to  any  alterations  in  pressure. 

The  highest  readings  recorded  by  Mr.  Chambers  at  Guayaquil  (30  feet 
above  sea  level)  were  : — 

In  Dec.  1879  (max.  of  oba  on  16  days)  29*970  inches. 

„   Jan.  1880  (  „  „  22  „   )  29*910  „ 

„   Feb.      „     (  „  „  20  „   )  29*971  „ 

„   Mar.     „     (  „  „  23  „  )  29*921  „ 

„   April    „     (  „  „  30  „   )  29*959  „ 

„   June     „     (  „  „  11  „   )  29*943  „ 

«  July     „     (  „  „  10  „   )  29*926  „ 

The  above  readings  are  reduced  to  82°  Faht. 

^  "  Nous  avons  ^prouve  4  Quito  pendant  des  anuees  enti^res,  que  sa  plus  grande 
difference  ne  passe  gu&re  une  ligne  et  demie.  M.  Godin  a  le  premier  remarqu^  que  ses 
variations,  qui  sont  k  peu  pr^  d'une  ligne  en  vingt-quatre  heures,  ont  des  alternatives 
a88ez  r^uli^res,  ce  qui  ^tant  une  fois  connu,  donne  lieu  de  juger  de  la  hauteur  moyenne 
du  Mercure,  par  une  seule  experience." — Relation  abrSgie  €Cun  Voyage  fait  dans  Vln- 
Urieur  de  I'Avihique  mSridionalef  par  M.  de  la  Condamine  ;  Paris,  8vo,  1745,  pp.  21-22. 
See  also  Journal  du  Voyagtf  etc.,  par  M.  de  la  Condamine ;  Paris,  4to,  1751,  p.  109. 

'  A  rdsum6  of  this  was  printed  in  the  Comptes  Rendus,  vol.  88,  Nos.  23,  24 ;  pp. 
1158-1165,  1240-1243,  June  9  and  16, 1879,  under  the  title  DiteruiinaUon  de  la  kauUur 
du  mercure  dans  le  baromHre  sous  VSquaieur;  amplitude  des  variations  diumes  baro' 
mStriques  d  diverses  stations  dans  les  CordiU^es^  par  M.  Boussingault. 
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April  was  the  only  month  upon  which  he  ohfierved  every  day  at  1 1  A.M.  and 
6  P.M.y  and  the  extreme  difference  between  his  readings  in  that  month 
amounted  to  0'197  of  an  inch.^ 

An  Astronomical  and  Meteorological  Observatory  was  established  at 
Quito  while  Qarcia  Moreno  was  President  of  the  Republic,  and  in  October 
1878  this  institution  commenced  to  publish  a  Bulletin,^  containing  baro- 
metric observations,  made  daily  at  6  a.m.,  2  p.m.,  and  10  P.M.  I  was  informed 
at  Quito,  in  1880,  that  the  barometer  employed  was  not  at  the  Observatory, 
and  was  at  a  much  lower  level,  at  the  extreme  opposite  (southern)  end  of  the 
city ;  but  since  then  its  position  appears  to  have  been  changed.^  From  this 
publication  I  have  constructed  the  following  table,  embracing  the  period 
between  September  1879-Augu8t  1880  inclusive  : — 

Max.  reading  in  the  Month  at         Min.  reading  in  the  Month  at 


6  a.m. 

2  p.m. 

10  P.M. 

6  a.m. 

2  p.m. 

10  P.M. 

1879, 

,  Sept.    . 

.     548-41 

548-40 

548-47 

546-84 

546-72 

546-84 

it 

Oct.    . 

.     648-88 

548-12 

648-41 

546-73 

546-69 

646-39 

1) 

Nov.    . 

.     547-82 

648-28 

548-36 

546-79 

545-63 

546-63 

ti 

Dec.    . 

.     548-66 

549-30 

649-12 

645-82 

646-82 

545-84 

1880, 

,  Jan.     . 

.     548-43 

548-40 

548-40 

647-88 

547-74 

548-07 

i> 

Feb.    . 

.     547-87 

547-44 

547-77 

647-00 

646-64 

547-08 

>» 

March 

.     648-81 

547-68 

547-80 

547-19 

546-47 

546-80 

»i 

April  . 

.     547-70 

547-05 

547-86 

546-86 

544*64 

545 -95 

i> 

May    . 

.     647-93 

548  02 

548-98 

645-90 

645-41 

546-20 

t> 

June    . 

.     547-96 

547-91 

548-63 

546*60 

546-09 

546*14 

If 

July    . 

.     548-56 

547-74 

548-61 

546-84 

646-81 

647-00 

»» 

Aug.    . 

.     547-78 

646-93 

547-88 

646-76 

645-08 

546-88 

The  readings  are  in  millimetres  reduced  to  32**  Faht 

The  highest  recorded  reading  in  the  twelve  months  is  549*30  mm.,  on 
December  1,  1879,  and  the  lowest  544*54  mm.,  on  April  14,  1880;  and 
the  difference  of  these  two,  or  the  extreme  range  recorded  in  the  Bulletin  for 
this  period  is  4*76  mm.,  which  is  equal  to  2*1  Paris  lines,  or  nearly  half  as 
much  again  as  the  amount  named  by  La  Condamine.  As,  however,  the 
observations  published  in  the  Bulletin  are  only  for  6  A.M.,  2  p.m.,  and 
10  P.M.,  they  do  not  give  the  extreme  range  of  the  barometer  at  Quito. 

La  Condamine  said  that  the  barometer  at  Quito  attained  its  greatest 
height  at  about  9  A.M.,  and  dropped  to  its  minimum  about  3  p.m.  Boussin- 
gault  says  in  Comptes  Rendus,  1879,  pp.  1158-9,  **0n  sait  en  effet  que,  dans 
les  regions  dquinoxiales,  le  mercure,  dans  le  barom^tre,  atteint  le  maximum 

^  In  the  same  month  the  greatest  difference  between  the  readings  at  Quito  (as 
recorded  in  the  Bulletin,  wliich  is  referred  to  in  the  next  paragraph)  was  0-167  of  an 
inch. 

'  Under  the  title  Boletin  del  Observatorio  Astronomico  de  Quito,  publicado  por  Juan 
B.  Menteiiy  Director  del  mismo  Observatorio.    Quito.     Imprenta  nacional. 

'  The  following  note  occurs  at  p.  66  of  the  Bulletin,  dated  October  1880  : — "  Desde 
el  1°  de  setiembrc  se  ha  variado  la  colocacion  del  BanSmetro  lo  que  expUca  la  diferencia 
con  los  meses  anteriores." 
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de  hauteur  entre  8  et  10  heures  du  matin  ;  qu*il  descend  ensuite  juaque  vers 
4  heures  de  I'apr^-midi ;  qu'il  est  4  la  hauteur  minima  entre  3  et  4  heures, 
pour  remonter  jusqu'^  1 1  heures  du  soir,  sans  arriver  toutefois  k  la  hauteur 
k  laquelle  il  ^tait  k  9  heures  du  matin  ;  qu'il  s'ahaisse  enfin  juaqu'lt  4  heures 
du  matin,  sans  tomber  aussi  has  qu'lt  4  heures  du  soir ;  qu*il  recommence 
alors  son  evolution.     C'est  \k,  du  moins,  ce  qui  a  lieu  g^ndndement" 

The  observations  published  in  the  Quito  Bulletin  do  not  always  accord 
with  this  statement.  In  some  months,  the  means  of  the  2  pjf.  observations 
are  higher  instead  of  lower  than  the  means  of  those  at  6  am.  and  10  p.m., 
and  it  will  be  seen  from  the  table  at  p.  403  that  the  veiy  highest  reading  of 
the  entire  year  is  one  at  2  p.m.  The  following  observations,  however,  made 
by  myself  at  Machachi,  so  far  as  they  go,  follow  the  law  as  stated  by 
Boussingault. 

At  MiiCHACHi.     Bar.  No.  558  (reduced  to  32"  Faht). 


188a 

10  lL.U. 

11  A.H. 

2 

P.M. 

6  p.m. 

7.20  P.M. 

Inches. 

IncheA. 

Inches. 

Inehefi. 

Indies. 

Jan.  26 

•     •     • 

•  ■  • 

•  •  • 

21135 

„     28 

•  •  • 

1  •  • 

21147 

„     29 

21114 

•  *  • 

„     29 

•  •  • 

21108 

„     30 

, 

21163 

„     30 

•  ■  • 

21114 

„      31 

21159 

•  •  • 

Feb.     1 

K  •  • 

•  •  • 

21  096 

„       4 

«  ■  • 

21092 

«       6 

•  •  • 

21120 

»     11 

•  •  • 

21134 

.,     27 

21*099 

«     28 

21127 

»     29 

21 

•179 

•  •  « 

June   7 

•  •  • 

21167 

„     10 

•  a  • 

21131 

■  •  • 

Meanx 

21 

•179 

21165 

21131 

21111 

21139 

The  smallness  of  the  differences  in  pressure  in  Ecuador,  and  the  r^u- 
larity  of  the  variations,  render  that  country  particularly  suitable  for  carry- 
ing out  such  experiments  as  it  is  still  desirable  to  make  with  the  bait>- 
meter ;  and  there  is  probably  no  other  region  on  or  near  to  the  Equator 
where  observations  can  be  made  with  such  facility  between  the  heights  of 
7000  to  16,000  feet 
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C. -COMPARISONS  OF  THE  ANEROID  AGAINST   THE 

MERCURIAL   BAROMETER. 

Aneroids  were  carried  to  Ecuador  to  endeavour  to  ascertain  whether  the 
Tneans  of  the  readings  of  several,  or  of  a  number,  would  or  would  not  accord 
with  the  mercurial  barometer  at  low  pressurea 

It  has  long  been  known  that  the  indications  afforded  by  a  single  aneroid 
are  apt  to  be  of  a  very  deceiving  nature,  even  at  moderate  elevations  ;  but  it 
seemed  to  me  possible  if  several,  or  if  a  number  were  employed,  that  one 
might,  by  inter-comparison,  discriminate  between  those  which  went  most 
astray  and  those  which  held  closely  together  ;  and  that,  by  adoption  of  the 
means  of  the  readings  of  the  latter,  a  decent  approximation  might  be  obtained 
to  the  truth,  possibly  even  at  great  altitudes.  It  may  be  added  that  I  wished 
this  might  prove  to  be  the  case ;  for  the  portability  of  aneroids,  the  fetcility 
with  which  they  can  be  read,  and  the  quickness  of  their  action,  would  render 
them  valuable  for  many  purposes,  if  their  indications  could  be  relied  upon. 

Eight  aneroids  were  taken.  One  of  these,  by  Casella^  marked  No.  580, 
had  been  made  for  an  earlier  journey  ;  and,  through  being  only  graduated  to 
20  inches,  was  of  no  service  for  comparison  at  great  heights.^  The  seven 
remaining  aneroids  were  constructed  expressly  for  the  expedition,  and  were 
under  trial  and  examination  for  nearly  twelve  months  before  our  departure. 
They  were  selected  from  picked  instruments,  and  only  those  were  taken 
such  as  were,  so  far  as  one  could  tell,  in  all  respects  as  perfect  as  could  be 
produced.^  These  seven  aneroids  were  marked  A  —  G.  A,  B,  and  C  were 
graduated  from  31  down  to  15  inches^  and  D,  E,  F,  G  were  graduated  from 
31  down  to  13  inches, — a  range  which  I  thought  would  be  sufficient  for  my 
purposes.' 

It  became  apparent  at  an  early  stage  of  the  journey,  a.  that  the  whole  of 
the  aneroids  had  acquired  considerable  errors  ;  h,  that  they  differed  amongst 
each  other  to  a  very  large  extent ;  and  e.  that  neither  means  of  the  whole, 
nor  means  of  those  which  held  closest  together,  nor  means  of  any  combination, 
would  give  decent  approximations  to  the  truth.  The  more  evident  this 
became  the  greater  importance  I  attached  to  the  preservation  of  the  mer- 
curials.    Comparisons  of  the  aneroids  against  the  mercurials  were  neverthe- 

^  This  was  left  with  Mr.  Chambers  at  Guayaquil,  as  a  reserve  for  him,  in  case  accident 
befell  the  Standard  Mercurial ;  and  he  read  both  instruments  during  the  whole  of  our 
absence  in  the  interior. 

'  I  abstain,  however,  from  mentioning  the  names  of  the  makers  (to  whom  I  am  much 
indebted),  lest  the  remarks  which  follow  should  be  construed  to  their  disadvantage. 

'  It  proved  to  be  inadequate. 


406      COMPARISONS  OF  THE  ANEROID  BAROMETER    appendix. 

less  continued  until  the  end  of  the  journey  ;^  and  after  two  months'  experience 
in  the  interior  the  behaviour  of  the  aneroids  in  ascending  and  descending 
was  so  well  ascertained  that  one  might,  I  think,  have  made  use  of  their 
indications  to  determine  differences  of  level  without  committing  very  great 
mistakes. 

In  the  following  pages,  I  propose  first  to  give  some  of  my  experiences, 
and  then  to  draw  such  conclusions  as  appear  to  be  warranted.^ 

§  1.  Shortly  before  my  departure  from  London,  I  made  (on  October  25, 
1879)  a  final  comparison  of  the  aneroids  against  the  mercurial  barometer. 
Only  one  of  the  aneroids  corresponded  exactly,  and  of  the  others  some  were 
too  high  and  some  were  too  low,  the  greatest  difference  between  them 
amounting  to  0-225  of  an  inch,  and  the  mean  of  the  whole  shewing  an  error 
of  +0-148  of  an  inch. 

§  2.  Our  ship  stopped  a  clear  day  (November  20,  1879)  at  Jamaica,  and 
I  took  the  opportunity  to  carry  the  aneroids  to  the  top  of  the  Blue  Mount- 
ains,^ comparing  them  against  the  mercurial  before  starting  and  upon  return, 
and  comparing  them  against  each  other  at  the  highest  point  attained.  The 
following  is  the  complete  record,  and  it  will  be  seen  from  it  that  the  mean 


No.  of  Buometer. 

At  Start 

At  top. 

On  return. 

Aneroid  580 
A 
B 

c 

D 
E 

F       . 

Q     . 

29-980 
29-850 
29-800 
29-700 
29-850 
29-800 
29-750 
29-800 

25-430 
25-500 
25-250 
25-120 
25-400 
25-300 
25-350 
25-310 

29-975 
29-850 
29-800 
29-650 
29-880 
29-750 
29-700 
29-700 

Extreme  differenaw 
Mean  of  aneroids     .     . 
Merc.  bar.  No.  654  .     . 
Mean  error  of  aneroids 

0-280 

29-816 

29-876 

-0-060 

0-380 
25-332 

•  •     • 

•  •     • 

0-325 

29-788 

29-854 

-0066 

error  of  the  aneroids  (which  in  London  was  +0-148)  had  changed  on  arrival 
at  Kingston  to  -  0-060,  and  upon  return  in  the  evening  of  November  20 
it  was  still  further  increased  to  —0-066. 


'  In  all  the  comparisons  which  are  made  throughout  this  paper  the  readings  of  the 
mercurial  barometer  are  reduced  to  32**  Faht. 

*  Paragraphs  1-10  should  be  read  in  connection  with  the  tables  at  pp.  412,  413. 

'  Drove  to  Gordonstown,  walked  thence  to  Newcastle,  and  on  until  we  came  to  a 
notch  in  the  mountains  commanding  a  view  of  the  northern  side  of  the  island.  Read  the 
aneroids  at  this  place. 
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§  3.  Comparisons  were  again  made  at  Colon  and  Quayaquil,^  and  at 
neither  of  these  places  (at  the  level  of  the  sea)  was  there  any  farther  in- 
crease in  the  mean  error  of  the  aneroids ;  but  at  Munapamba  (where  we 
commenced  to  mount  the  Pacific  range  of  Ecuador)  their  difference  amongst 
each  other  had  risen  to  0*500  of  an  inch,  and  the  mean  error  was  increased 
to  -0-098  of  an  inch. 

§  4.  At  Tambo  Gobierno  (the  culminating  point  of  the  road  over  the 
Pacific  range  of  Ecuador),  10,417  feet  above  the  sea,  the  mean  error  of  the 
aneroids  had  risen  to  -0*487  of  an  inch,  and  the  extreme  difference  of  their 
readings  amounted  to  0*715. 

§  5.  With  the  descent  on  the  other  side  the  aneroids  came  more  closely- 
together,  but  their  mean  error  continued  to  augment, — being  upon  arrival 
at  Guaranda^  (8894  feet)  -0*520,  and  it  rose  in  one  week  to  —0*655. 
The  ^  greatest  difference '  also  continued  to  increase,  and  it  stood  on  Christmas 
Day  at  0*800  of  an  inch.  The  following  record,  shewing  the  continual 
increases  in  the  errors,  will  be  found  interesting. 


No.  of  Bftrometer. 

Dec.  18,  1879. 

Dec  20,  1870. 

Dec  28,  1870. 

Dec  25,  1870. 

Aneroid  A     .     .     .     . 

21*700 

21*700 

21*700 

21*600 

„       B      .     .     .     . 

21170 

20*960 

20*940 

20-870 

«       D      .     .     .      . 

21*460 

21*430 

21*460 

21*390 

„       E      .     .     .     . 

21*500 

21*500 

21*500 

21*440 

„       F      .     .     .     . 

21*220 

21*030 

20*950 

20*800 

„      G      .     .     .     . 

21*400 

21*380 

21*300 

21*300 

Extreme  differences 

0*630 

0*740 

0*760 

0*800 

Mean  of  aneroids     .     . 

21-408 

21-333 

21*321 

21*233 

Mean  Merc.  bar.       .     . 

21*928 

21*912 

21*934 

21*888 

Mean  errors  of  aneroids 

-0*520 

-0*579 

-0*613 

-0*656 

§  6.  Upon  December  26,  1879,  we  encamped  on  the  Arenal  (14,375 
feet),  at  the  foot  of  Chimborazo,  and  on  the  morning  of  the  27th  the  mean 
error  of  the  aneroids  was  found  to  be  -  0*737,  and  their  greatest  difference 
0*880. 

§  7.  We  then  moved  up  to  the  Second  Camp  on  Cliimborazo  (16,664 
feet),  the  mean  error  continuing  to  rise,  and  amounting  upon  December  30 
to  -0*903. 

§  8.  Upon  arrival  at  the  Third  Camp  (17,286  feet)  I  found  that  com- 
parisons at  greater  heights  would  have  to  be  made  between  five  aneroids 

^  As  aneroid  580  was  left  at  Guayaquil,  the  comparisons  are  now  between  the  seven 
remaining  instruments. 

^  Aneroid  C  was  lost  or  stolen  shortly  before  arrival  at  Guaranda,  thus  reducing  the 
number  under  comparison  to  six. 
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onlj,  as  the  error  which  B  had  acquired  was  eo  huge  that  we  had  already 
got  beyond  its  range  The  mean  error  of  the  aneroids  at  this  point  amounted 
to  ~  0'974y  and  their  greatest  difference  to  1*120  inches. 

§  9.  The  aneroids  D  and  E  were  alone  taken  to  the  summit  of  Chim- 
borazo  on  the  first  ascent,  January  4,  1880,  and  these  two  were  taken 
because  they  were  working  better  than  the  others.  The  readings  on  the 
summit  are  instructive. 


Merc.  bar.  Na  558 . 
Aneroid  D 

„         E       .  . 


14' 110  inches. 

13  050       „ 

12*900  (by  estimation). 

The  mean  of  the  two  aneroids  is  seen  to  be  12*975  inches,  and  the 
error  of  this  upon  the  mercurial  — 1*135  inches.  I  defer  comment  to  a 
later  point 

§  10.  Their  prolonged  residence  upon  Chimborazo  seriously  affected  the 
constitutions  of  aneroids  F  and  Q.  The  index  of  the  latter  instrument 
became  immovable,  and  the  former  was  afflicted  with  a  quivering  action 
which  set  observation  at  defiance.  Comparisons  for  the  remainder  of  the 
journey  were  thus  restricted  to  A,  B,  D,  E  only,  and  they  are  given  in  the 
table  upon  page  413  so  feir  as  is  necessary  to  support  the  statements, —  a. 
that  the  aneroids  acquired  considerable  errors  ;  6.  that  they  differed  amongst 
each  other  to  a  very  large  extent ;  and  c  that  their  means  were  far  from  the 
truth. 

§  11.  After  we  had  been  three  to  four  weeks  in  the  interior,  the  aneroids 
A,  B,  D,  E  were  found  to  hold  pretty  constantly  together  (or,  speaking  more 
correctly,  their  movements  were  harmonious),  and  they  seemed  to  have 
acquired  their  maximum  errors  for  the  pressures  at  which  they  were  used.^ 
Of  the  above  four  instruments  B  had  the  largest  index-error,  and  the  following 
table  shews  that  it  remained  tolerably  constant     It  then  became  interesting 


Date. 

Place  of  Obserration. 

Merc  bar.  558. 

Aneroid  B. 

Error  of  & 

Jan.  14,  1880 

Chuquipoquio 

19*683  inch 

17-820  inch 

-1*863  inch 

Feb.    8, 

n 

Hac  de  la  Rosano 

20-805    „ 

19100    „ 

-1*705    „ 

»       ^> 

» 

Illiniza  (S.  side)  . 

17-239    „ 

15*400    „ 

-1*839    „ 

,,     16, 

» 

On  Cotopaxi  .     . 

17*431    „ 

15*650    „ 

-1*781    „ 

„     26, 

» 

Machachi   .     .     . 

21*142    „ 

19*360    „ 

-1*782    „ 

Mar.  28, 

)) 

Hac.  Guachala     . 

21*618    „ 

19*950    „ 

-1*668    „ 

May  1 5, 

>» 

Quito    .... 

21*631    „ 

19*990    „ 

-1*641    „ 

June  8, 

» 

Illiniza  (N.  side) . 

17*222    „ 

15*400    „ 

-1*822    „ 

to  observe  whether  aneroids  which  had  acquired  such  large  index-errors 
could  be  usefully  employed  for  the  determination  of  differences  of  leveL 

^  See  the  last  cohimn  of  the  table  at  p.  413. 
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§  12.  Upon  the  journey  to  the  north  of  Quito  I  carried  mere.  bar.  No. 
558  and  aneroids  A  and  B,  and  upon  arrival  at  the  top  of  the  great  ravine 
of  Guallabamba  took  simultaneous  observations  of  the  mercurial  and  the 
aneroids.  At  the  bottom  of  the  ravine,  two  hours  and  a  half  later,  readings 
of  all  three  were  repeated  with  the  following  result : — 

Date.  Barometer.  Bead  at  top.  Bead  at  bottom. 

Mar.  27,  1880  Merc.  bar.  558  (red.  to  32'  Faht)  21-692  23*929 

do.  Aneroid  A  21*140         23*400 

do.  do.      B  19*940  22*200 

The  rise  of  the  Mercurial  Barometer  was  2*237  inches, 
do.        do.     Aneroid  A  „    2*260       „ 

do.        do.  „       B  „    2*260       „ 

§  1 3.  The  foregoing  experiment  is  a  descending  one  employing  two  ane- 
roids, and  the  next  is  an  ascending  one  in  which  three  were  observed.  Upon 
the  occasion  of  the  attempt  to  ascend  Illiniza  from  the  north,  I  read  the 
three  aneroids  A,  B,  D  before  departure  from  Machachi  (9839  feet),  and  did 
the  same  at  our  camp  (15,446  feet). 


Bate. 

Barometer. 

At  Machachi  (0  a.m.) 

At  Camp  (6  p.m.) 

June  8,  1880 

Merc.  bar.  558 

21*176  inches 

17*222  inches. 

do. 

Aneroid  A 

20*650      „ 

16*810      „ 

do. 

do.      B 

19*530      „ 

15*400      „ 

do. 

do.      D 

20*290      „ 

16*380      „ 

The  fall  of  the  Mercurial  Barometer  was  3*954  inches. 
The  mean  fall  of  the  three  aneroids  was  3*960 


}) 


§  1 4.  Upon  the  second  ascent  of  Chimborazo  I  carried  aneroids  A  and  E 
to  the  summit,  reading  them  at  the  fifth  camp  and  at  the  top.  Aneroid  A 
became  much  out  of  range,  and  I  therefore  cannot  give  its  reading. 

Date.  Barometer.  Fifth  Gamp  (4  a.m.)  Summit  (2  p.m.) 

July  3,  1880         Mera  bar.  558         16*931  inches         14*044  inches, 
do.  Aneroid  E  16*060      „  12*990      „ 

The  fall  of  the  Mercurial  Barometer  was  2*887  inches, 
do.  Aneroid  E  „    3*070      „ 

§  15.  The  examples  which  are  quoted  in  ^  12,  13,  14  give  the  closest 
coincidences  that  I  can  mention  from  amongst  experiments  of  this  order. 
Upon  the  whole,  it  appeared  to  me  that  better  values  could  be  obtained 
from  aneroids  by  taking  the  mean  of  ascending  and  descending  observations,^ 
than  by  taking  the  means  of  either  ascending  or  descending  ones  alone,  and 
I  now  give  an  example  in  which  this  method  of  treatment  was  adopted. 

On  March  19,  1880,  I  carried  the  aneroids  A,  B,  D,  E  from  our  lodging 

^  When  ucent  and  descent  are  only  a  short  space  of  time  apart 

3g 
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at  Quito  to  the  top  of  the  hill  called  the  Panecillo,  on  thiB  occasion  reading 
the  *  scales  of  feet '  upon  them  before  departure,  and  again  upon  return  to 
Quito.  From  the  means  of  the  ascending  and  descending  readings,  the 
summit  of  the  Panecillo  appears  to  be  651*25  feet  above  the  level  of  the 
principal  Plaza  of  Quito,  which  from  the  mean  of  twenty-two  observations  of 
mercurial  barometer  by  myself  is  found  to  be  9343-3  feet  above  the  sea.  I 
have  no  observation  of  mercurial  barometer  on  the  Panecillo ;  and,  if  I  had, 
should  still  quote  by  preference  the  independent  observations  of  Messrs. 
Reiss  and  Stiibel,  who,  from  the  mean  of  a  large  number  of  observations  of 
mercurial  barometer,  give  for  the  height  of  Quito  9360  feet,  and  for  the 
Panecillo  (two  observations  of  m.b.)  10,007  feet.  Their  difference  of  level 
therefore  is  657  feet,  or  5  feet  9  inches  more  than  the  height  indicated  by 
the  aneroids. 


Barometer. 

At  Quito,  in 
Hotel. 

Summit  of 
Panecillo. 

=  a  rise  of 

On  return 
to  Quito. 

10,760  feet 

=  m  &11  of 

Aneroid  A 

10,680  feet 

11,325  feet 

645  feet 

565  feet 

do.      B 

12,310    „ 

13,050    „ 

740    „ 

12,390    „ 

660    „ 

do.      D 

11,260    „ 

11,950    „ 

690    „ 

11,340    „ 

610    „ 

do.      E 

11,000    „ 

11,680    „ 

680     „ 

11,060    „ 

620     „ 

Mean  of  ascending  readings  688*75  feet. 
Meiin  of  descending  do.  613*75  feet. 
Mean  of  ascending  and  descending  651*25  feet. 

§  16.  As  the  journey  approached  ite  termination,  I  became  curious  to 
observe  how  the  aneroids  would  read  against  the  mercurials  upon  return 
to  the  level  of  the  sea.  We  arrived  at  Guayaquil  again  on  July  13,  1880, 
and  the  barometera  were  compared  against  each  other  from  the  16th  to  the 
27th.i  The  error  of  aneroid  A  upon  the  16th  was  -  0*361  of  an  inch,  and 
of  E  -  0*321,  but  by  the  27th  their  respective  errors  diminished  to  -  0*341 
and  -  0*291.  I  have  not  allowed  the  index  of  either  to  be  altered.  They 
continued  to  recover  in  the  course  of  time  ;  and  I  found,  upon  January  9, 
1885,  that  aneroid  E  possessed  an  index-error  of  +0*160,  which  was  very 
nearly  its  error  upon  the  last  comparison  in  1879  before  our  start,  when 
it  was  seen  to  be  +0*182.  Aneroid  A  did  not  recover  with  the  same 
mpidity.  Upon  January  9,  1885,  its  error  had  diminished  to  -0*200,  and 
in  five  years  more  it  recovered  another  tenth  of  an  inch. 

§  17.  In  the  tables  at  pp.  414,  415  the  comparisons  of  the  aneroids  A  and  E 
are  presented  separated  from  the  others.  These  two  instruments  were  those 
which  were  most  consistent  in  their  behaviour,  and  were  those  which  were 
most  frequently  employed.  From  inspection  of  the  tables  it  will  be  immedi- 
ately api)arent  that  *  a  good  return '  is  of  little  value  as  a  test  of  working. 

^  See  the  tables  at  pp.  414,  415  for  this  and  for  the  succeeding  paragraph. 
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Upon  the  last  comparison  before  departure,  these  two  aneroids  possessed  almost 
exactly  similar  index-errors  ( +  0  •  1 7  2  and  +0*182),  and  upon  return  to  Guaya- 
quil their  index-errors  were  not  far  apart  ( -  0*341  and  -  0*291).  It  would 
have  appeared  legitimate  to  conclude  that  their  working  had  closely  corre- 
sponded, but  inspection  of  the  last  two  columns  of  the  table  shews  that  such 
a  conclusion  would  have  been  extremely  erroneous.  The  case  of  E,  taken  by 
itself,  is  still  stronger.  This,  in  course  of  time,  *  returned '  almost  perfectly  ; 
aud  inasmuch  as  this  instrument  (like  all  the  others)  was  tested  before  de- 
parture, inch  by  inch,  against  the  mercurial  barometer  under  the  air-pump, 
and  corresponded  almost  perfectly,  it  would  have  seemed  right  to  conclude 
that  its  readings  in  the  interim  must  have  been  nearly  free  from  error.  Yet 
this  instrument,  at  the  greatest  height  at  which  it  was  compared,  was  found 
to  possess  a  minus  error  of  an  inch  and  a  fifth,  the  value  of  which,  at  the 
elevation  in  question,  exceeds  tioo  thousand  feet  (see  §  9). 

§  18.  Some  of  the  more  important  conclusions  which  must  be  arrived 
at  from  consideration  of  the  results  of  these  comparisons  of  the  aneroid 
against  the  mercurial  barometer  arc  so  obvious  that  I  consider  it  unnecessary 
even  to  point  them  out ;  and,  in  the  remarks  which  follow,  I  endeavour 
more  to  indicate  the  ways  in  which  the  aneroid  may  be  advantageously 
used,  than  to  emphasize  the  objections  which  might  be  urged  against  its 
employment. 

A.  It  seems  possible,  without  reference  to  a  standard,  by  intercomparison 
of  a  number  of  aneroids,  to  discriminate  between  them,  and  to  select  those 
in  which  most  confidence  should  be  placed. 

B.  That,  with  aneroids  of  the  present  construction,  it  is  unlikely  that 
decent  approximations  to  the  truth  will  be  obtained  at  low  pressures,  even 
when  employing  a  large  number  of  instruments.  The  errors  of  the  whole 
series  (A  -  G)  were  invariably  minus  ones,  and  in  the  worst  cases  amounted 
to  as  much  as  tvx>  inches  upon  the  mercurial  barometer. 

C.  That  differences  of  level  at  great  heights  (low  pressures)  may  be 
determined  with  considerable  accuracy  with  aneroids,  even  when  they  have 
acquired  very  large  index-errors. 

D.  That  in  observations  of  this  description  a  nearer  approach  to  the 
truth  is  generally  obtained  by  employing  the  mean  of  ascending  and  descend- 
ing readings  than  by  taking  ascending  or  descending  readings  separately. 

E.  That  the  test  which  is  commonly  applied  of  comparing  for  brief 
periods  (minutes  or  hours)  aneroids  against  mercurial  barometers  under  the 
air-pump  is  of  little  or  no  value  in  determining  the  errors  which  will  appear 
in  aneroids  used  at  low  pressures  for  long  periods  (weeks  or  months). 

F.  That,  similarly,  comparisons  of  aneroids  against  mercurial  barometers 
in  balloon  for  a  brief  space  of  time  afford  little  or  no  clue  to  the  errors 
which  will  be  exhibited  by  the  former  when  subjected  to  low  pressures  for 
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prolonged  periods.  [  The  balloon  test  is  only  a  repetition  of  the  air-pump 
test  In  the  former  case  the  instruments  are  exposed  to  a  natural,  and  in 
the  latter  case  to  an  artificial  diminution  of  pressure  ;  and  if  the  duration  of 
time  is  equal  in  each  case  the  results  ought  to  correspond  exactly.] 

G.  That  very  material  errors  may  be  faUen  into  by  regarding  'a  good 
return '  at  the  level  of  the  sea  as  a  proof  of  correct  working,  at  low  pressures, 
of  aneroids  of  the  present  construction. 

H.  That  for  the  detection  of  such  errors  as  aneroids  (of  the  present 
construction)  will  exhibit  when  subjected  to  low  pressures  for  a  length  of 
time,  aneroids  should  be  subjected  artificially  to  similar  pressures  for  a  long 
period. 

[  For  the  continuation  of  this  subject^  see  the  pamphlet  How  to  use  tkt 
Aneroid,  Barometer,^ 
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D.-UPON    BOILING-POINT   OBSERVATIONS. 

Henderson's  boiling-point  apparatus,  and  nine  boiling-point  thermometers, 
were  taken  lest  accidents  might  occur  to  the  barometers.  The  thermometers 
were  self-registering ;  they  were  constructed  in  two  series,  in  order  that  the 
scales  might  not  be  too  finely  divided ;  and  they  were  verified  in  the  custom- 
ary manner. 

As  the  barometers  were  not  injured,  it  was  unnecessary  to  depend  for 
altitude  upon  the  indications  afforded  by  the  boiling-point  of  water.  Obser- 
vations of  the  boiling-point  were,  however,  made  at  seventeen  different  stations 
from  8400  to  19,500  feet  above  the  sea,  for  the  purpose  of  comparison  against 
the  barometers.  These  observations  have  been  worked  out  for  altitude  by  Mr. 
W.  Ellis,  F.RA.S.,  but  are  not  quoted  in  this  volume.  As  a  general  rule, 
three  or  more  thermometers  were  boiled  at  each  station,  and  in  the  calcula- 
tions for  altitude  the  means  have  been  used  of  the  observations  which  were 
made  on  each  occasion. 

It  was  found,  in  all  cases,  that  the  mean  boiling-point  at  every  station 
was  higher  than  the  corresponding  barometer  would  lead  one  to  expect,^  from 
the  tables  which  are  generally  accepted  as  authoritative,  namely,  Kegnault's, 
as  given  in  the  Smithsonian  Tables^  Meteorological  and  Physical^  third  edition, 
Washington,  1859.  The  divergencies  became  more  pronounced  the  higher 
we  ascended,  and  this  leads  to  the  opinion  that  the  tables  are  not  perfect 

I  venture  to  take  the  opportunity  to  make  a  few  general  remarks  upon 
the  method  of  attempting  to  determine  altitudes  by  observations  of  the 
boiling-point  of  water ;  but  I  offer  them  with  great  diffidence,  as  they  will 
be  found  somewhat  opposed  to  the  expressed  opinions  of  eminent  travellers, 
and  of  persons  in  authority. 

Of  late  years,  the  practice  of  deducing  altitudes  from  observations  of  the 
boiling-point  of  water  has  to  a  considerable  extent  superseded  the  older 
method  of  obtaining  them  by  observation  of  the  mercurial  barometer ;  and 
it  has  been  assumed  (I  think,  erroneously)  that  the  former  method  is  but 
slightly  inferior  to  the  latter  in  accuracy,  and  is  superior  to  it  in  facility. 
I  think  that  any  person  who  will,  even  at  the  level  of  the  sea,  take  the 
trouble  to  examine  the  matter  for  himself,  will  speedily  be  convinced  that 
the  boiling-point  method  is  one  which  must  always  be  liable  to  considerable 
errors  upon  the  mercurial  barometer  ;  that  mountain-travellers  who  have  had 
experience  of  the  two  methods — more  especially  those  who  have  experimented 
upon  the  summits  of  lofty  peaks — will  concur  with  me  in  saying  that  the 
occasions  are  very  rare  indeed  upon  which  observations  of  the  mercurial  baro- 
meter cannot  be  made,  even  upon  those  on  which  high  wind  and  severe  cold  are 
experienced  at  inconvenient  situations ;  and  that,  upon  the  other  hand,  occa- 

^  The  heights  deduced  from  the  boiling-point  observations  are  consequently  lower 
than  the  truth. 

3h 
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sions  are  numerous  on  which,  from  one  cause  or  another,  it  is  impossible  to 
make  obneryations  of  the  boiling-point  of  water  under  such  conditions  as  will 
allow  the  observations  to  be  of  value. 

The  experimentalist,  when  at  considerable  elevations,  will  soon  learn  to 
distrust  single  readings  or  the  use  of  single  thermometers,  through  noticing  how 
seldom  his  observed  boiling-points  accord  with  the  '  corresponding  barometric 
pressure,'  or  agree  with  each  other ;  and  will  consider  it  necessary  to  employ 
at  least  several  thermometers  and  to  repeat  his  observations.  I  find,  in 
practice,  that  to  do  this  out  of  doors,  under  favourable  conditions,  occupies  as 
great  a  length  of  time,  or  greater,  than  to  take  two  careful  observations 
of  the  mercurial  barometer,  a  quarter  of  an  hour  apart.  ^  So  far  as  con- 
venience and  rapidity  of  observation  are  concerned,  the  balance  appears  to  be 
in  favour  of  the  mercurial  barometer  when  the  conditions  are  favourable,  and 
more  distinctly  so  when  the  conditions  are  adverse. 

Assuming  that  the  thermometers  which  are  employed  are  boiled  in  the 
correct  manner,^  and  with  the  utmost  care,  there  yet  remain  several  possible 
causes  of  eiror,^  and  with  thermometers  of  the  kind  usually  employed,  in 
which  a  degree  of  Fahrenheit's  scale  seldom  extends  over  more  than  the 
eighth  of  an  inch,  I  think  an  error  of  half  a  degree  and  upwards  is  probable 
in  a  single  observation  of  one  thermometer.^  To  obtain  a  more  extended 
scale  (to  lessen  the  probability  of  error)  the  traveller  must  either  carry  an 
embarrassing  number  of  thermometers,  or  else  employ  instruments  of  unusual 
and  inconvenient  lengtL 

Near  the  level  of  the  sea,  the  value  of  one  degree  of  the  Fahrenheit  scale 
is  about  0'590  of  an  inch  on  a  barometer,  and  one  inch  of  the  barometer  is 

^  The  amount  of  time  actually  consumed  in  making  a  series  of  observations  of  the 
boiling-point  is  longer  than  is  necessary  for  several  observations  of  mercurial  barometer  ; 
as  in  the  former  case  undivided  attention  must  be  given  to  the  operations,  while  in  the 
latter  it  is  only  necessary  to  inspect  the  instrument  at  intervals,  other  things  being  done 
in  the  meanwhile.  As  it  is  seldom  possible  to  remain  more  than  an  hour  upon  a  very 
elevated  summit,  every  minute  is  of  importance. 

3  They  should  not  be  boiled  in  open  vessels,  nor  immersed  in  the  water.  This,  how- 
ever, is  not  unfrequently  done.  See  A  note  on  an  alleged  cuoent  of  Chimborazo  in  1856, 
hy  Messrs,  Remy  and  Brenchley,  in  the  Alpine  Journal,  vol.  x.  pp.  226*31,  1881.  Also 
see  Livingstone's  Last  Journals,  vol.  ii.  p.  198,  1874.  Livingstone  enters  in  his  Journal, 
less  than  eleven  months  before  his  death,  that "  there  is  a  full  degree  of  difference  between 
boiling  in  an  open  ix)t  and  in  Casella's  apparatus."  It  may,  I  think,  be  taken  as  certain 
that  Dr.  Livingstone  would  not  have  made  this  entry  at  such  a  time  if  he  had  been  pre- 
viously acquainted  with  the  fact. 

'  Amongst  others,  the  liability  of  mercurial  thermometers  to  read  too  high  by  age. 
See  the  Kew  certificate  at  p.  897  (of  the  attached  thermometer),  and  compare  the  error 
therein  stated  with  the  error  on  return  as  stated  in  the  Meteorological  Office  certificate. 

Also  see  S.  W.  Baker's  Albert  N'Yanm,  vol.  ii.  pp.  862-3,  8vo,  1866,  for  an  instance 
of  a  boiling-point  thermometer  acquiring  an  error  of  +  0*8  of  a  degree  Faht  in  4}  years. 
This  thermometer  was  made  by  Casella,  and  was  supplied  by  the  Royal  Geographical 
Society. 

See  also  Sir  S.  W.  Baker's  Ismailia,  vol.  ii.  p.  562,  8vo,  1874,  for  an  example  of  a 
boiling-point  thermometer  apparently  changing  its  index-error  from  +0*20  to  -0*10 
Faht 

*  Much  larger  differences  than  half  a  degree  Fahrenheit  may  be  observed  between 
thermometers  which  are  sent  out  by  makers  of  the  best  repute,  accompanied  by  *  verifi- 
cations '  stating  only  infinitesimal  errors. 
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about  equal  to  900  feet  of  altitude.  The  value  of  a  degree  of  the  Fahrenheit 
scale  is  therefore  equal  to  about  531  feet 

At  the  height  of  the  summit  of  Mont  Blanc  the  value  of  one  degree  of 
the  Fahrenheit  scale  is  about  equal  to  0*375  of  an  inch  on  a  barometer,  and 
at  this  elevation  the  value  of  one  inch  on  a  barometer  is  about  equal  to  1 600 
feet.  In  this  case,  the  value  of  a  degree  of  the  Fahrenheit  scale  is  therefore 
about  600  feet. 

From  comparison  of  the  means  of  a  number  of  observations  of  the  boiling- 
point  of  water,  made  by  myself  in  Ecuador,  against  the  mercurial  barometer, 
when  the  latter  was  standing  at  16*522  to  17*427  inches,  the  value  of  a 
degree  of  the  Fahrenheit  scale,  at  that  pressure,  appears  to  be  613  feet. 

From  the  previous  paragraphs  it  is  seen  that  the  value  of  each  degree  of 
a  thermometric  scale  is  greater  the  higher  we  ascend.  It  is  consequently 
necessary,  in  order  to  obtain  as  good  proportional  results  at  a  high  level  as  at 
the  level  of  the  sea,  that  personal  errors,  and  errors  arising  from  method  or 
instrumental  defects  must  be  lessened.  This,  in  practice,  will  not,  I  think, 
be  found  possible.  The  higher  we  ascend  the  greater  are  the  difficulties  of 
observation. 

Should  it,  however,  be  found  possible  to  obtain  absolutely  perfect  instru- 
ments, and  to  observe  without  introducing  personal  errors,  it  remains  to  be 
seen  whether  the  observations  will  accord  with  the  *  corresponding  barometric 
pressure.*  ^ 

Few  observations  for  comparison  have  hitherto  been  made  of  the  boiling- 
point  of  water  against  the  mercurial  barometer  at  great  heights,  and  I  am  not 
acquainted  with  any  which  have  been  made  at  greater  elevations  than  those 
by  Dr.  (now  Sir  Joseph)  Hooker  in  1848-50,  by  the  brothers  Schlagintweit 
in  1855-56,  and  by  M.  Wisse  in  Ecuador  in  1844-49.  Dr.  Hooker  quotes  ^ 
observations  for  comparison  at  seventeen  stations  above  13,000  feet,  his 
loftiest  being  the  Donkia  Pass,  18,466  feet.  The  brothers  Schlagintweit 
record*  observations  at  five  stations  above  13,000  feet,  their  most  elevated 
point  of  observation  being  their  camp  on  Ibi  Qamin,  19,323  feet.^  M. 
Wisse*  observed  at  only  two  stations  above   13,000  feet     My  own  series 

^  The  remarks  which  accompany  the  section  in  the  Smithsonian  Tahlea  (Section  iv. 
p.  96')  upon  the  thermometricid  measurement  of  heights  well  deserve  attention.  "  It 
may  be  seen  that  the  heights  determined  by  the  means  of  the  temperature  of  boiling- 
water  are  less  reliable  than  those  deduced  from  barometrical  observations.  Both  derive 
the  difference  of  altitude  from  the  difference  of  atmospheric  pressure.  But  the  tempera- 
ture of  boiling -water  gives  only  indirectly  the  atmospheric  pressure,  which  is  given 
directly  by  the  barometer.  This  method  is  thus  liable  to  all  the  chances  of  error  which 
may  affect  the  measurements  by  means  of  the  barometer,  besides  adding  to  them  new  ones 
peculiar  to  itself,  the  principal  of  which,  not  to  speak  of  the  diff'erences  exhibited  in  the 
various  tables  of  the  force  of  vapour,  is  the  difficulty  of  ascertaining  with  the  necessary 
accuracy  the  true  temperature  of  boiling-water." 

'  In  Himalayan  Journals^  vol.  it  p.  458  ;  8vo,  London,  1854. 

•  In  their  Results  of  a  Scientific  Mission  to  India  and  High  Asia^  vol.  ii.  p.  28  ;  4to, 
London  and  Leipzig,  1862. 

*  At  p.  336  of  the  same  volume,  the  height  of  this  camp  is  said  to  be  19,094  feet. 
I  am  not  aware  which  determination  is  the  more  correct  one. 

^  The  observations  are  given  by  Regnault  in  Amuiles  de  Chimie  et  de  Physique,  vol. 
28,  p.  128,  1850. 
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includes  thirteen  stations  at  greater  heights  than  13,000  feet,  the  loftiest 
being  the  camp  •close  to  the  summit  of  Cotopaxi  (19,478  feet),  the  summit  of 
Antisana  (19,335  feet),  and  the  summit  of  Cayambe  (19,186  feet).  The 
mean  height  of  these  three  positions  as  deduced  from  observations  of  mer- 
curial barometer  is  19,333  feet  Five,  four,  and  two  thermometers  respect- 
ively were  boiled  at  them,  and  the  mean  error  of  the  final  results  as  deduced 
from  the  boiling-points  at  the  three  grouped  stations  is  -  513  feet 

In  comparing  this  unsatisfactory  record  with  the  observations  made  by 
Dr.  Hooker,  I  find  that  the  majority  of  his  boUing-point  results  shewed  con- 
siderable minus  errors;  and  that  at  his  loftiest  station  (18,466  feet)  the 
error  was  ~  600  feet 

Upon  examining  the  observations  of  the  brothers  Schlagintweit,^  I  find 
that  their  boiling-points  were  always  higher  than  the  simultaneously-observed 
barometers  would  lead  one  to  expect  (and,  so  far,  they  are  in  harmony  with 
the  observations  by  Dr.  Hooker  and  myseli).  Their  errors  were,  however, 
small  as  compared  with  ours,  and  their  results  as  a  whole  are,  I  think,  more 
harmonious  than  it  is  reasonable  to  expect  can  be  obtained  by  a  method 
which  includes  so  many  possibilities  of  error. 

The  information  afforded  by  M.  Wisse  is  not  so  copious  as  one  could 
desire.  The  observations  which  are  quoted  in  Annales  de  Ckimie  et  de 
Physique  were  made  by  him  at  twenty -six  different  places  between  June 
1844  and  May  1849,  but  only  five  of  his  stations  were  higher  than  10,000 
feet  above  the  sea,  and  only  two  of  these  reached  1 5,000  feet  It  is  not  said 
whether  the  recorded  boiling-points  were  single  observations  or  the  means  of 
several ;  nor  is  it  stated  whether  the  recorded  observations  are  the  whole 
which  were  made,  or  are  only  selected  instances  in  which  the  boiling-point 
observations  closely  accorded  with  the  barometric  ones.  From  their  remarkable 
accordance  with  each  other  it  seems  not  improbable  that  this  was  the  case. 

From  examination  and  comparison  of  these  observations  as  a  whole  it 
would  seem  by  no  means  certain  that  the  barometric  pressure  corresponding 
to  any  given  boiling-point  has  been  well  ascertained  ;  and  it  would  appear 
desirable  that  more  comprehensive  and  thorough  investigations  in  this  direc- 
tion should  be  made,  if  it  should  continue  to  be  the  practice  to  attempt  to 
determine  the  heights  of  lofty  positions  by  observation  of  the  boiling-point 
of  water. 

But  should  such  observations  be  made  as  would  determine  absolutely  the 
boiling-point  of  water  corresponding  to  every  inch  of  the  barometer,  the 
fundamental  objection  to  the  use  of  this  method  would  not  be  overcome, 
namely,  that  it  is  a  cumbrous  procedure,  a  method  built  up  upon  another, 
which  must  always  (as  is  stated  in  the  remarks  already  quoted  from  the  Smith- 
sonian Tables)  be  "  liable  to  all  the  chances  of  error  which  may  affect  measure- 
ments by  means  of  the  barometer,  besides  adding  to  them  new  ones  peculiar  to 
itself."  This  objection  applies  (although  not  with  equal  force)  to  all  observa- 
tions made  by  this  method,  in  every  region  and  at  any  height 

^  It  should  be  noted  that  the  Schlftgintweits  employed  thermometers  21  inches  long. 
This  probably  permitted  greater  refinement  of  observation. 
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The  temperatures  experienced  in  Ecuador  were  moderate  both  as  regards 
heat  and  cold.  During  our  stay  at  Guayaquil  in  December  1879,  the 
highest  temperature  observed  in  the  shade  was  85*  Faht.,  at  1.30  p.m., 
on  the  10th;  and  on  our  return  in  July  1880,  79°  at  3  p.m.  on  the  21st 
The  highest  recorded  by  Mr.  Chambers  during  our  absence  in  the  interior 
occurred  on  December  21,  23,  25,  1879,  on  each  of  which  days  he  observed 
87*5  at  6  P.M.  Although  these  figures  do  not  represent  the  maximum  in 
the  shade  at  Guayaquil,  they  are  not,  I  believe,  far  Ijeneath  it  Temperature 
at  this  place  appears  to  have  a  very  small  range  ;  so  far  as  I  could  learn, 
seldom  rising  to  90",  and  not  generally  falling  much  below  65**  at  night. 
The  lowest  temperature  I  noted  during  our  stay  was  70°  at  7.30  a.m.,  on 
July  27,  1880.  From  Mr.  Chambers's  observations  it  would  appear  that  the 
months  December  and  January  are  distinctly  warmer  than  June  and  July.^ 

Moving,  as  we  did  in  the  interior,  from  one  place  to  another,  at  continu- 
ally varying  elevations,  it  was  not  easy  to  tell  whether  one  month  was  or 
was  not  notably  warmer  than  another  ;  but  from  the  Bulletin  which  is 
print e<l  by  the  Ol^servatory  at  Quito  ^  I  am  able  to  form  the  following  table. 


Date. 

Maximum  observed  on 

Minimum  observed  on  any 

any  Day  of  the  Mouth. 

Day  of  tlie  Month. 

December  1879 

22-8 

(8th) 

4-8              (Ist) 

January     1880 

23-7 

(2nd) 

7-4          (2nd) 

February      „ 

24-0 

(27th) 

7 -0(1 2th,  13th,  22nd) 

March          „ 

22-9 

(3nl) 

6-6         (24  th) 

April            „ 

22-5 

(14th) 

7-0         (20th) 

May             „ 

22-3 

(3rd) 

8-0  (2nd,  20th,  21st) 

June             „ 

22-8 

(17th) 

6-5     (3rd,  30th) 

July             „ 

22-6 

(19tli) 

6-7            (6  th) 

August         „ 

22-6  1 

[2nd  and  5th) 

3-5         (12th) 

September    „ 

23-4 

(23rd) 

4-1         (10th) 

October         „ 

20-2 

(9th) 

5-6(5th,6th,7th,llth) 

November    „ 

20-3 

(29th) 

6-8     (14th,  22nd) 

*  The  head-coverings  worn  by  Ecuadorians  shew  that  the  sun's  rays  are  seldom  .so 
powerful  as  to  be  dangerous.  In  Guayaquil  the  Panama  straw  hat  is  very  generally  used, 
and  at  Quito  and  other  towns  in  the  interior  tall  black  hats  are  not  unfrequently  seen  on 
well-to-do  people,  while  the  lower  orders  use  ordinary  felt  wideawakes  and  straw  hats.  I 
did  not  see  any  persons  in  the  whole  country  wearing  helmets  and  protective  devices 
such  as  are  commonly  employed  in  tropical  or  hot  countries.  In  the  interior  the  sun  is  not 
often  perfectly  clear  at  mid-day,  and  only  on  one  occasion  did  I  feel  that  its  rays  were 
sufficiently  fierce  to  be  dangerous,  namely,  at  Guachala  (9217),  in  March  1880,  at  8  a.m. 

'  Boletin  dd  ObsertHUorio  Attronomico  de  Quito,  Imprenta  nacional.  The  tempera- 
tures are  given  in  th6  centigrade  scale. 
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from  which  it  appears  that  the  highest  maximum  (24** '0)  of  the  entire  twelve 
months  December  1879-November  1880,  inclusive,  occurred  upon  February 
27  th,  and  the  lowest  (20* '2)  upon  October  9th,  the  difference  between  the 
highest  and  lowest  maxima  of  the  twelve  months  thus  being  only  3°*8  centi- 
grade (=6"' 84  Faht) 

The  Bulletin  does  not  record  a  single  occasion  on  which  the  freezing- 
point  was  touched  at  Quito.  The  lowest  minimum  (3**5)  of  the  entire 
twelve  months  occurred  on  the  12th  of  August,  and  the  highest  (8'''0)  upon 
three  days  in  May,  their  difference  amounting  to  only  4*'-5  C.  (  =  8*'l  Faht) 

From  inspection  of  the  whole  of  the  observations  printed  in  the  Bulletin, 
it  appears  that  October  was  the  coldest  and  January  was  the  warmest  month 
at  Quito  ;  and  that  the  difference  of  the  means  of  these  tw^o  months  amounted 
to  less  than  4'  Faht. !  ^ 

The  range  of  the  entire  year,  that  is  to  say,  the  difference  between  the 
lowest  minimum  and  the  highest  maximum,  amounted  at  Quito  to  only 
20°- 5  C.  (  =  36"- 9  Faht) 

Temperature  at  several  of  the  towns  at  which  we  stopped  in  the  interior 
appeared  to  be  influenced  by  position  as  well  as  by  altitude.  Thus,  Machachi 
(9839),  although  scarcely  500  feet  higher  than  Quito,  was  found  by  us  to  be 
a  chilly  place  as  compared  with  the  capital.  At  the  former  place  it  was 
seldom  as  warm  as  60°  Faht  at  mid-day,  while  at  Quito  I  noted  a  higher 
temperature  than  this  upon  several  occasions  at  10  p.m.  Ambato  (8606), 
though  only  433  feet  lower  than  Kiobamba  (9039),  seemed  to  possess  a  cheer- 
ful degree  of  warmth  ;  and  the  latter  place,  although  less  elevated,  appeared 
to  be  colder  than  Quito.  At  Ambato  temperature  ranged  from  65-70"  Faht. 
at  mid-day  during  our  stay ;  and  our  impression  agreed  with  the  opinion 
current  in  the  country  that  it  is  a  warm  place.  Upon  this  account  Ecua- 
dorians come  here  from  various  parts  when  holiday-making.^ 

The  highest  temperature  in  the  shade  that  we  experienced  anywhere  in 
the  interior,  out  of  doors,  was  at  the  bottom  of  the  ravine  of  Guallabamba 
(6472)  on  March  27,  1880.  This  was  75'-5  Faht  The  lowest  recortled  dur- 
ing the  whole  journey  was  the  minimum  of  the  night  of  February  18,  1880, 
near  the  summit  of  Cotopaxi,  namely,  13"  Faht.  Upon  several  occasions 
rapid  changes  of  temperature  occurred  in  a  short  space  of  time,  the  most 
remarkable  experience  of  this  description  being  that  which  was  referred  to 
in  the  chapter  upon  Antisana.  This,  as  well  as  the  temperatures  observed 
at  other  summits,  has  been  dealt  with  elsew^here. 

Temperatures  which  will  possess  a  wider  interest  are  the  nocturnal  minima 
observed  at  our  camping-places,  from  their  being  the  only  recorded  observa- 
tions of  this  nature  made  at  high  elevations  near  the  Equator.  They  are 
brought  together  in  the  annexed  table,  arranged  according  to  altitude,  and 

'  The  thermometric  observntions  are  made  at  Quito  at  6  a.m.,  2  F.M.,  and  10  P.u. 
The  means  referred  to  in  the  above  paragraph  are  those  of  these  three  sets  of  observations. 
I  have  reason  to  believe  that  the  observations  were  not  made  at  the  Observatory',  but  at 
a  lower  and  more  sheltered  position  at  the  extreme  opposite  end  of  the  city. 

^  The  temperatures  quoted  in  this  paragraph  are  indoor  ones,  but  owing  to  the  ill- 
fitting  windows  and  to  the  doors  opening  directly  into  the  air  they  differ  little  from  shade 
temperatures  out  of  doors. 
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Date. 

Pkce  of  Obflenration. 

Altitude. 

Temp. 
Faht 

April    7, 

1880 

La  Dormida,  Cayambe  . 

11,805  feet 

38''-5 

n         8, 

» 

Do.             do 

„         ,} 

40-5 

June  25, 

» 

Camp  near  Chuquipoquio 

11,850    „ 

33-5 

„     17, 

» 

Do.    in  Valley  of  CoUanes  . 

12,540    „ 

29** 

„     18, 

,) 

Do.            do.             do. 

»          » 

33" 

»     19, 

j> 

Do.            do.             do. 

»          » 

33-5 

April  15, 

» 

Do.    at  Corredor  Machai 

12,779    „ 

39-5 

June  20, 

»> 

Do.    in  Valley  of  Naranjal  . 

13,053    „ 

34^* 

Mar.     6, 

w 

Hacienda  of  Antisana    . 

13,306    „ 

34- 

„       7, 

>» 

Do.                do. 

J,         >, 

36-5 

1»              ®> 

,J 

Do.                do. 

,»            w 

33-5 

June  27, 

» 

Camp  on  Carihuairazo 

13,377    „ 

33" 

April  12, 

>» 

Do.      Sara-urcu 

13,754    „ 

35" 

Jidy     2, 

>, 

Fourth  Camp,  Cbimborazo 

14,359    „ 

30" 

Dec.    26, 

1879 

First         do.           do. 

14,375    „ 

21" 

April    2, 

1880 

Camp  on  Cayambe 

14,762    „ 

27" 

»       3> 

» 

Do.          do. 

»         >» 

31" 

„       4, 

»> 

Do.          do. 

»         >» 

24-5 

W              ^> 

» 

Do.          do. 

ij         ji 

24". 

Mar.  22, 

» 

Second  Camp  on  Pichincha    . 

14,992    „ 

29" 

Feb.    16, 

), 

First  Camp  on  Cotopaxi 

15,139    „ 

25" 

„     19, 

jj 

Do.         do.         do.     . 

}>          }, 

28" 

»     20, 

i> 

Do.         do.         do.     . 

»          )} 

24" 

June     8, 

» 

Camp  on  N.  side  of  Illiniza    . 

15,446    „ 

26-5 

July     2, 

» 

Fifth  Camp,  Chimborazo 

15,811     „ 

25" 

Dec.   28, 

1879 

Second  do.           do. 

16,664    „ 

21" 

„     30, 

}} 

Do.      do.           do. 

»         }, 

20-5 

„     31, 

» 

Do.       do.           do. 

»           n 

20-5 

Jan.      5, 

1880 

Third    do.           da 

17,285    „ 

17" 

,,       7, 

,) 

Do.       do.           do. 

»         i> 

20" 

Feb.    18, 

1, 

Camp  at  summit  of  Cotopaxi 

19,500    „ 

13" 
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were  observed  with  a  registering  spirit  miTiiimiTn  thermometer,  by  Casella, 
which,  as  a  rule,  was  placed  about  four  feet  on  the  windward  side  of  the 
tent,  in  free  air,  3  feet  6  inches  to  4  feet  from  the  ground.  The  most 
discordant  of  the  readings  is  the  minimum  of  the  night  of  December  26, 
1879.     [See  pp.  40,  41.] 

If  the  difference  of  altitude  of  the  extremes  of  the  series  is  divided  by 
the  difference  of  the  obser\'ed  minima  it  will  be  found  that  the  diminution 
of  temperature  is  at  the  rate  of  one  degree  Fahrenheit  per  296  feet.^  If  the 
observation  near  the  summit  of  Cotopaxi  should  be  rejected  (on  account  of 
the  possibility  that  it  was  considerably  influenced  by  radiation),^  and  the 
remainder  alone  accepted,  it  will  be  seen  that  the  diminution  is  at  the  rate 
of  one  degree  for  about  267  feet^  It  would  seem  probable  that  the  observa- 
tion near  the  summit  of  Cotopaxi  was  not  greatly  affected  by  the  warmth  of 
the  cone. 

It  cannot,  however,  be  doubted  that  the  circumjacent  air  is  often  con- 
siderably affected  by  radiation  from  heated  rock-«urfaces  rising  high  above 
the  line  of  perpetual  congelation.  Bare  rock,  much  above  the  snow-line, 
when  exposed  to  sunshine,  often  becomes  heated  to  such  an  extent  as  to  be 
almost  painful  to  the  touch.  This  warmth  is  subsequently  parted  with,  and 
must  affect  the  temperature  of  the  neighbouring  air  to  a  material  extent, — 
in  calm  weather,  I  imagine,  to  a  much  greater  distance  than  four  feet,  the 
recognised  distance  for  placing  thermometers  from  the  soil.  As  the  object, 
when  observing  for  minimum  temperatures,  is  to  register  the  lowest  tempera- 
tures that  occur,  the  end  in  view  is  most  likely  to  be  attained  by  placing  the 
thermometer  to  windward,  and  as  far  as  possible  from  the  earth  ;  and  should 
this  be  done  on  high  and  isolated  summits  the  observations  will  not  perhaps 
be  much  influenced  by  terrestrial  radiation,  though  they  can  scarcely  fail  to 
be  affected  by  it  to  some  small  extent.  I  acted  upon  this  supposition,  and 
hence  the  thermometer  was  not  placed  in  one  invariable  position. 

^  "  We  possess  a  great  accumulation  of  observatious  of  mountain  temperature,  but 
the  results  are  only  loosely  accordant,  and  appear  to  indicate  that  the  rate  of  increase 
depends  in  some  considerable  degree  on  the  season  of  the  year  and  the  local  situation  of 
the  place  of  observation.  If  we  assemble  the  most  accordant,  and  especially  those  cases 
where  the  heights  ascended  have  been  considerable,  and  trigonometrically  determined, 
we  find  an  average  decrement  of  V  of  Fahrenheit's  thermometer  for  every  100  yards  of 
ascent.  ...  As  a  general  average  deduced  from  balloon  ascents,  400  feet  per  degree  of 
Fahrenheit  would  seem  to  be  preferable  to  300." — Meteorology,  by  Sir  John  F.  W. 
Herschell,  pp.  22-3,  2nd  ed.,  Edinburgh,  1862. 

'  See  the  chapter  upon  Cotopaxi. 

'  This  is  a  considerably  less  value  per  degree  than  has  been  found  by  Mr.  Glaisher 
upon  his  balloon  ascents  (where  the  observations  have  not  been  affected  by  terrestrial 
radiation).  See  the  Reports  of  the  British  Association  for  the  Advancement  of  Science, 
1862-66. 
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F.-UPON  BODY  TEMPERATURE. 

The  temperatures  given  in  the  following  table  were  taken  with  a  Hicks' 
patent  clinical  registering  thermometer,  graduated  to  fifths  of  degrees,  of  the 
kind  which  is  now  almost  invariably  employed  ;  and  the  observations  were 
made  exclusively  upon  myself,  by  placing  the  bulb  of  the  thermometer  as  far 
back  under  the  tongue  as  was  convenient,  and  allowing  it  to  remain  there 
(the  mouth  being  closed)  for  ten  to  twelve  minutes.  In  most  cases  the 
observations  were  repeated,  though  I  find  in  practice  that  the  highest 
obtainable  temperature  is  registered  within  ten  minutes. 

My  temperature  is  slightly  lower  than  that  which  is  considered  the 
standard  (namely  98'''4  Faht),  and  the  mean  of  a  large  number  of  observa- 
tions taken  midway  between  meals  would  probably  be  close  to  9 8** '3  (pro- 
vided the  observations  were  made  at  the  same  part  of  the  body).  The 
extremes  of  the  temperatures  given  in  the  table  are  both  higher  and  lower 
than  I  have  remarked  (upon  myself)  on  any  other  occasions. 

After  the  first  experiences  upon  Chimborazo  were  over,  no  effect  was 
observed  that  could  be  attributed  to  diminished  pressure,  and  the  most  severe 
cold  that  we  experienced  seemed  scarcely  to  exert  any  influence.  The  low 
readings  on  the  summits  of  Cayambe  (97°*  1)  and  Chimborazo  (96'' '3)  must 
be  ascribed  to  exertion  and  to  abstinence  from  food,  and  principally  to  the 
latter  cause.  The  following  details,  given  in  chronological  order,  will  render 
any  further  remarks  unnecessary  :— 

Nov.  21,  28;  Dec.  10,  23,  1879  (98*05  -  98-4).— The  readings  at  King- 
ston, Colon,  Guayaquil,  and  Guaranda  were  all  takeh  indoors,  before  break- 
fast. With  air  temperature  ranging  from  57°  to  80**,  and  barometer  21*990 
to  30*  000  inches,  bodily  temperature  varied  only  one-third  of  a  degree  Faht. 

Dec.  27  (98*4). — In  tent,  first  camp  on  Chimborazo.  After  breakfast, 
and  before  active  exertion. 

Dec  28  (100*4). — In  tent,  second  camp  on  Chimborazo.  The  recorded 
temperature  is  probably  considerably  lower  than  that  which  was  experienced 
in  the  previous  night.     In  the  next  six  days  I  ate  less  than  usual ;  and  by 

Jan.  2,  1880,  temperature  was  reduced  to  97*9,  at  the  second  camp. 

Jan.  8  (98*4). — In  tent.  Four  days  after  the  first  ascent  of  Chimborazo, 
temperature  had  returned  to  its  ordinary  level,  and  deviated  very  slightly 
from  it  during  the  next  three  months. 

Jan.  29  (98*45). — Indoors,  two  hours  after  dinner. 

Feb.  9  (98*65). — Open  air,  in  shade,  at  the  highest  point  attained  on 
the  south  side  of  Illiuiza.     Exertion  had  been  severe  and  continuous  since 

8  A.M. 

3l 
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Feb.  18  (98*2). — In  tent,  close  to  the  summit  of  Cotopaxi.  Taken  after 
ascending  from  the  first  camp  (a  rise  of  about  4400  feet).  Barometer  stood 
at  14*798  inches.  Experienced  slight  headache  and  gasping  for  breath 
on  the  18th,  but  not  upon  the  19th.  Bodily  temperature  did  not  seem 
aifected  at  alL 

Feb.  20,  in  tent ;  Mar.  6,  indoors,  do  not  require  mention. 

Mar.  10  (98*6). — Open  air,  on  the  summit  of  Antisana.  The  reading 
was  taken  after  a  meaL     Exertion  had  been  severe  and  continuous  since 

6  A.M. 

Mar.  22,  in  cave  ;  Mar.  25,  indoors,  do  not  require  mention. 

April  3  (99*1). — In  tent,  camp  on  Cayambe.  Felt  feverish,  and  could 
only  attribute  it  to  exposure  on  March  31. 

April  4  (97*1). — Open  air,  on  the  summit  of  Cayambe.  The  reading 
was  tidcen  one  hour  after  arrival  at  the  summit  Exertion  had  been  con- 
siderable, and  nothing  had  been  eaten  since  4  a.m. 

June  8  (97*9). — In  tent,  camp  on  north  side  of  lUiniza.  In  the  months 
of  April  and  May  I  was  almost  continuously  unwell,  and  frequently  feverish, 
but  by  the  commencement  of  June  bodily  temperature  had  fallen  to  its  usual 
level. 

June  28,  29  ;  July  1  (97*7 -98*4). — On  Carihuairazo.  The  differences 
recorded  on  these  days  are  accounted  for  by  the  readings  having  sometimes 
been  taken  before  and  sometimes  after  meals. 

July  2  (97*8). — In  tent     Does  not  require  mention. 

July  3  (96*3). — Open  air,  on  the  summit  of  Chimborazo.  There  was  a 
moderately  strong  and  cold  wind.  Air  temperature  was  15'  Faht  Had 
eaten  scarcely  anything  since  5  a.m.  This  was  the  lowest  record  on  the 
journey. 

July  5  (98*25) — In  tent  Bodily  temperature  had  by  this  time  risen 
again  to  its  ordinary  level,  and  it  fluctuated  very  slightly  until  return  to 
Panama. 

Aug.  3  (99*2). — Indoors,  at  Panama.  The  increase  is  to  be  attributed 
to  the  hospitality  of  the  residents  on  the  Isthmus  more  than  to  the  deadly 
nature  of  its  climate.  On  August  7  the  maximum  was  attained  (101°),  but 
from  that  time  temperature  commenced  to  diminish,  and  on 

Aug.  14,  at  St.  Thomas,  with  almost  the  highest  air  temperature  which 
was  noted  on  the  entire  journey  (8 4'),  it  had  again  fallen  to  its  ordinary 
leveL 
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Date. 

Hoar. 

Place  of  Obeervation. 

Altitnde 
in  feet. 

Body 
Temp. 

Shade 
temp,  of 

1879. 

Falir. 

Pahr. 

Nov.  21. 

8     a-m. 

Kingston,  Jamaica    . 

•  •  « 

98- 

05 

79^" 

„    28. 

7       „ 

Colon,  Isthmus  of  Panama 

•  ■  • 

98' 

4    . 

80" 

Dec  10. 

7       „ 

Guayaquil,  Ecuador  . 

30 

98- 

2 

76** 

„    23. 

7.30  „ 

Guaranda,        do. 

8,894 

98' 

2 

57*^ 

„    27. 

10.30  „ 

Cliiraborazo,  First  Oainp   . 

14,375 

98' 

•4 

5r-5 

„    28. 

1  p.m. 

Do.          Second  do.    . 

16,664 

100 

•4 

49° 

1880. 

Jan.    2. 

7      a.in. 

Do.            do.       do.    . 

>» 

97 

'9 

34-5 

„      8. 

11.30  „ 

Do.          Third     do.    . 

17,285 

98 

■4 

5V 

„    29. 

4.30  p.m. 

Machaqhi 

9,839 

98 

■45 

60" 

Feb.    9. 

1.25   „ 

Illiniza,  South  side   . 

17,023 

98 

•66 

49-5 

„     18. 

4        „ 

Cotopaxi,  Second  Camp     . 

19,500 

98 

•2 

55" 

„     20. 

12.30   „ 

Do.       First        do. 

15,139 

98 

41" 

Mar.    6. 

8.15   „ 

Hacienda  of  Antisana 

13,306 

98 

41" 

„    10. 

11.10  a.nL 

Antisana,  Summit     . 

19,335 

98 

■6 

47" 

„    22. 

10  p.m. 

Pichincha,  Second  Camp    . 

14,992 

98 

•1 

39" 

„    25. 

8  a.in. 

Quito       .... 

9,343 

98 

57" 

Apr.   3. 

4.30  p.m. 

Cayambe,  Camp  on  . 

14,762 

99 

•1 

42" 

„       4. 

11.15  a.m. 

Do.       Summit     . 

19,186 

97 

•1 

38" 

June  8. 

8    p.m. 

Illiniza,  Camp  N.  side 

15,446 

97 

■9 

45" 

„    11. 

4       „ 

Machachi 

9,839 

98 

5 

60" 

»            J> 

6.15  „ 

Do. 

» 

98 

•4 

55" 

„     28. 

4        „ 

Carihuairazo,  Camp  on 

13,377 

98 

51" 

J>             »1 

5.40  „ 

Do.               do. 

» 

98 

•1 

48" 

„     29. 

11     a.m. 

Do.           Summit 

16,515 

98 

'4 

40" 

July    1. 

8.30  „ 

Do.           Camp  . 

13,377 

97 

■7 

44-5 

„      2. 

9.15  p.m. 

Chimborazo,  Fifth  Camp   . 

15,811 

97 

■8 

36" 

„      3. 

2         „ 

Do.          Summit 

20,498 

96 

3 

15" 

„       5. 

9  a.m. 

Do.          Sixth  Camp  . 

13,353 

98 

'25 

52-5 

„    17. 

9  p.m. 

Guayaquil 

30 

98 

•5 

74-5 

Aug.    3. 

6.45  a.UL 

Panama   .... 

60 

99 

•2 

78" 

„      6. 

9.45   „ 

Colon       .... 

20 

100 

6 

80" 

„    V. 

9         „ 

Between  Colon  and  Jamaica 

•  •  • 

101- 

81"-83" 

„      8. 

7.30  „ 

Do.                     do. 

•  •  « 

99 

83" 

„      9. 

8.30  „ 

Kingston,  Jamaica    . 

■  ■  • 

98 

'9 

83-5 

„    14. 

8        „ 

St  Thomas 

•  •  • 

98-2 

* 

84° 
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G.-HUMBOLDT'S  ATTEMPT  TO  ASCEND  CHIMBORAZO. 

''On  June  9,  1802,  the  travellers  left  Quito  for  Chimborazo,  and  on 
June  23  they  climbed  almost  to  the  summit  of  the  giant  mountain,  at  that 
time  regarded  as  the  highest  in  the  world,  and  attained  the  height  never 
l)efore  reached  by  any  human  being  of  18,096  feet^  Upon  reaching  an 
elevation  of  15,600  feet,  the  path,  relates  Humboldt,  became  every  moment 
narrower  and  steeper.  The  natives,  with  one  exception,  refused  to  accom- 
pany us  farther,  and  were  deaf  to  entreaties  and  threatenings,  maintaining 
they  suffered  more  than  we  did  from  the  rarity  of  the  air.  We  were  left 
alone — Bonpland,  our  estimable  friend  Carlos  Montufar,  a  half-caste  Indian 
from  the  neighbouring  village  of  San  Juan,  and  myself. 

"By  dint  of  great  exertion  and  considerable  patience,  we  reached  a 
greater  height  than  we  had  dared  to  hope  for,  seeing  we  had  been  almost 
constantly  enveloped  in  mist  In  many  places  the  ridge  was  not  wider  than 
from  eight  to  ten  inches !  To  our  left  a  precipice  covered  with  snow,  the 
surface  of  which  shone  like  glass  from  the  effects  of  frost.  This  thin  sheet 
of  ice  was  at  an  inclination  of  about  30"*.  On  the  right  was  a  fearful  abyss, 
from  800  to  1000  feet  deep,  from  the  sides  of  which  projected  huge  masses 
of  naked  rock-  We  leant  over  rather  more  to  this  side  than  the  other,  for  it 
seemed  less  to  Ije  dreaded  than  the  precipice  on  our  left,  where  the  smooth 
sides  afforded  no  opportunity  of  checking  a  fall  by  catching  hold  of  project- 
ing pieces  of  rock,  and  where  the  thin  crust  of  ice  furnished  no  security 
against  being  precipitated  into  the  loose  snow  beneath.^ 

"The  sloping  surface  of  snow  extended  to  such  a  distance  that  light 
pieces  of  dolerite  (the  only  substance  at  hand),  when  rolled  down  the  incline, 
were  lost  sight  of  before  reaching  any  resting-place. 

"  The  rock  became  more  friable,  and  the  ascent  increasingly  difficult  and 
dangerous.  At  ceiiain  places  where  it  was  very  steep,  we  were  obliged  to 
use  both  hands  and  feet,  and  the  edges  of  the  rock  were  so  sharp  that  we 
were  painfully  cut,  especially  on  our  hands.  .  .  .  The  loose  position  of  the 
stones  upon  the  narrow  ridge  necessitated  extreme  caution,  since  many 
masses  that  appeared  to  be  firmly  attached  proved  to  be  only  embedded  in 
sand. 

*'  We  advanced  all  the  more  slowly,  as  every  place  that  seemed  insecure 
had  first  to  be  tested.     Fortunately,  the  attempt  to  reach  the  summit  of 

^  It  will  be  seen  at  a  later  point  there  is  a  claim  to  have  reached  the  height  of  19,286 
feet.— J?.  W. 

*  At  p.  808,  vol.  i.,  of  K.  Bruhns'  Life  of  Humboldt  the  following  significant  sen- 
tence occurs  :  *' We  feared  nothing  so  much  as  the  half-frozen  snow."  This  is  said  in 
connection  with  an  ascent  of  Pichincha. — E.  W, 
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Chimborazo  had  been  Teserved  for  our  last  enteipnae  among  the  mountains 
of  South  America,  so  that  we  had  gained  some  experience,  and  knew  how 
fax  we  could  rely  on  our  own  powers.  It  is  a  peculiar  characteristic  of  aU 
excursions  on  the  Andes,  that  beyond  the  line  of  perpetual  snow  Europeans 
are  always  left  without  guides  just  at  the  point  where,  from  their  complete 
ignorance  of  the  locality,  help  is  most  needed.  In  everything  Europeans  are 
left  to  take  the  lead. 

**  We  could  no  longer  see  the  summit^  even  by  glimpses,  and  were  there- 
fore doubly  anxious  to  ascertain  how  much  of  the  ascent  had  still  to  be 
accomplished.  We  opened  the  tube  barometer  at  a  spot  where  the  ridge  was 
wide  enough  to  allow  two  persons  to  stand  side  by  side  in  safety.  We  were 
only  at  an  elevation  of  17,300  feet,  therefore  scarcely  200  feet  higher  than 
we  had  attained  three  months  previously  upon  the  Antisana. 

'^  After  an  hour's  cautious  climbing,  the  ridge  of  rock  became  less  steep, 
but  the  mist  unfortunately  remained  as  thick  as  ever.  One  after  another 
we  all  began  to  feel  indisposed,  and  experienced  a  feeling  of  nausea  accom- 
panied by  giddiness,  which  was  far  more  distressing  than  the  difficulty  of 
breathing.  .  .  .  Blood  exuded  from  the  lips  and  gums,  and  the  eyes  became 
bloodshot  There  was  nothing  particularly  alarming  to  us  in  these  symptoms, 
with  which  we  had  grown  familiar  by  experience.  Once  when  upon  the 
Pichincha,  though  bleeding  did  not  occur,  I  was  seized  with  such  violent 
pain  in  the  stomach  and  overpowering  giddiness,  that  I  sank  upon  the 
ground  in  a  state  of  insensibility,  in  which  condition  I  was  found  by  my 
companions,  from  whom  I  had  withdrawn  for  the  sake  of  making  some 
experiments  in  electricity.  The  elevation  then  was  not  so  great,  being  less 
than  13,800  feet.  On  the  Antisana,  however,  at  a  height  of  17,022  feet, 
our  young  travelling  companion,  Don  Carlos  Montufar,  had  suffered  severely 
from  bleeding  of  the  lips.  All  these  phenomena  vary  greatly  in  different 
individuals  according  to  age,  constitution,  tenderness  of  the  skin,  and  pre- 
vious exertion  of  muscular  power  ;  yet  in  the  same  individual  they  constitute 
a  kind  of  gauge  for  the  amount  of  rarefaction  of  the  atmosphere  and  for  the 
absolute  height  that  has  been  attained. 

"  The  stratum  of  mist  which  had  hidden  every  distant  object  from  our 
view  began,  notwithstanding  the  perfect  calm,  suddenly  to  dissipate — an 
effect  probably  due  to  the  action  of  electricity.  We  recognized  once  more 
the  dome-shaped  summit  of  Chimborazo,  now  in  close  proximity.  It  was  a 
grand  and  solemn  spectacle,  and  the  hope  of  attaining  the  object  of  all  our 
efforts  animated  us  with  renewed  strength.  The  ridge  of  rock,  only  here 
and  there  covered  with  a  thin  sprinkling  of  snow,  became  somewhat  wider  ; 
and  we  were  hurrying  forward  with  assured  footsteps,  when  our  further  pro- 
gress was  suddenly  stopped  by  a  ravine,  some  400  feet  deep  and  60  feet 
wide,  which  presented  an  insurmountable  barrier  to  our  undertaking.  We 
could  see  clearly  that  the  ridge  on  which  we  stood  continued  in  the  same 
direction  on  the  other  side  of  the  ravine  ;  but  I  was  doubtful  whether,  after 
all,  it  really  led  to  the  summit  There  was  no  means  of  getting  round  the 
cleft  On  Antisana,  after  a  night  of  severe  frost,  Bonpland  had  been  able  to 
travel  a  considerable  distance  upon  the  frozen  surface  of  snow;  but  here  the 
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softness  of  the  snowy  mass  prohibited  such  an  attempt,  and  the  nature  of  the 
declivity  rendered  it  equally  impossible  to  scale  the  sides. 

"  It  was  now  one  o'clock  in  the  day.  We  fixed  up  the  barometer  with 
great  care,  and  found  it  stood  at  thirteen  inches  11^  lines.  The  tempera- 
ture of  the  air  was  only  three  degrees  below  the  freezing-point ;  but  from 
our  long  residence  in  the  tropics  even  this  amount  of  cold  seemed  quite 
benumbing.  Our  boots  were  wet  through  with  snow-water,  for  the  sand, 
which  here  and  there  lay  on  the  mountain  ridge,  was  mixed  with  the 
remains  of  former  snow-drifta  According  to  the  barometric  formula  given 
by  Laplace,  we  had  now  reached  an  elevation  of  19,286  English  feet. 

"  We  remained  but  a  short  time  in  this  dreary  waste,  for  we  were  soon 
again  enveloped  in  mist^  which  hung  about  us  motionless.  We  saw  nothing 
more  of  the  summit  of  Chimborazo,  nor  of  the  neighbouring  snow  moimtains, 
far  less  of  the  elevated  plain  of  Quito.  We  were  isolated  as  in  a  balloon  ;  a 
few  rock  lichens  were  to  be  observed  above  the  line  of  perpetual  snow,  .at  a 
height  of  16,920  feet ;  the  last  green  moss  we  noticed  was  growing  about 
2600  feet  lower.  A  butterfly  was  captured  by  M.  Bonpland,  at  a  height  of 
15,000  feet,  and  a  fly  was  observed  1600  feet  higher  ;  both  had  been  carried 
up  into  the  higher  regions  of  the  atmosphere  by  the  currents  of  air  originating 
in  the  warmer  plains  below. 

"As  the  weather  became  increasingly  threatening,  we  hurried  down 
along  the  ridge  of  rock,  and  from  the  insecurity  of  our  footing  found  that 
greater  caution  even  was  necessary  than  during  the  ascent  We  delayed  no 
longer  than  sufficed  for  collecting  fragments  of  rock  as  specimens  of  the 
mountain  structure.  We  foresaw  that  in  Europe  we  should  frequently  be 
asked  for  *  a  fragment  from  GhvmborazoJ 

"When  we  were  at  a  height  of  about  17,400  feet,  we  encountered  a 
violent  hailstorm,  which  gave  place  to  snow  twenty  minutes  before  passing 
the  limit  of  perpetual  snow,  and  the  flakes  were  so  thick  that  the  ridge  was 
soon  covered  several  inches  deep.  The  danger  would  indeed  have  been  great 
had  the  snow  overtaken  us  at  a  height  of  18,000  feet  At  a  few  minutes  past 
two  we  reached  the  spot  where  we  had  left  the  mules." — Life  of  Humboldty 
by  Karl  Bnihns,  vol.  i.  pp.  311-315.     London,  1873. 
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H.-BOUSSINGAULT'S  ATTEMPTS  TO  ASCEND 

CHIMBORAZO. 

[Ascension  au  Chimborazo  ex^cut^e  le  16  d^cekbrb,  1831,  pab 

m.  boussingault.] 

*^Je  ne  pouvais  mieux  terminer  mee  rechercbes  sur  les  trachytes  des 
Cordilli^res,  que  par  ime  ^tude  spi^ciale  du  Chimboraza  .  .  .  J'expose  ainsi 
les  raisons  qui  m'ont  conduit  sur  le  Chimborazo,  parce  que  je  bl&me  haute- 
ment  les  excursions  p^rilleuses  sur  les  montagnes,  quand  elles  ne  sont  pas 
entreprises  dans  Tint^ret  de  la  science. 

"De  Riobamba,  le  Chimborazo  pr^nte  deux  pentes  d'une  inclinaison 
tres  diff^rente.  L'une,  celle  qui  regarde  TArenal,  est  tr^  abrupte ;  et  Ton 
voit  sortir  de  dessous  la  glace  de  nombreux  pics  de  trachyte.  L'autre  qui 
descend  vers  le  site  appeld  Chillapidlu,  non  loin  de  Mocha,  est  au  contraire 
peu  inclin^e,  mais  d'une  ^tendue  considerable.  Apr^  avoir  bien  examine 
les  environs  de  la  montagne,  ce  fut  par  cette  pente  que  nous  r^liimes  de 
Tattaquer.  Le  14  decembre,  1831,  nous  allames  prendre  gite  dans  la  m^- 
tairie  du  Chimborazo.  ...  La  m^tairie  se  trpuve  &  3800  metres  de  hauteur. 

'*Le  15  k  sept  heures  du  matin,  nous  nous  mtmes  en  route  guides  par 
un  Indien  de  la  mdtairia  .  .  .  Nous  suivimes  en  le  remontant  un  ruisseau 
encaissd  entre  deux  murs  de  trachyte,  dont  les  eaux  descendent  du  glacier ; 
bientot  nous  quitt&mes  cettc  crevasse  pour  nous  diriger  vers  Mocha,  en 
longeant  la  base  du  Chimborazo.  Nous  nous  ^levions  insensiblement ;  nos 
mulcts  marchaient  avec  peine  et  difficulty  au  milieu  des  debris  de  roche 
qui  sont  accumul^s  au  pied  de  la  montagne.  La  pente  devenait  tr^  rapide, 
le  sol  etait  meuble  et  les  mulcts  s'arretaient  presque  k  chaque  pas  pour  faire 
une  longue  pause,  ils  n'ob^issaient  plus  &  Teperon.  La  respiration  de  ces 
animaux  ^tait  precipit^e,  haletante.  Nous  dtions  alors  prdcis^ment  k  la 
hauteur  du  Mont  Blanc,  car  le  barom^tre  indiqua  une  416vation  de  4808 
mfetres  au  dessus  du  niveau  de  la  mer. 

"Apres  nous  ^tre  convert  le  visage  avec  des  masques  de  taffetas 
leger,  afin  de  nous  preserver  des  accidens  que  nous  avions  ressentis  sur 
I'Antisana,  nous  commen9dmes  k  gravir  une  arete  que  aboutit  k  un  point 
dej&  tr^  (Slev^  du  glacier.  II  ^tait  midi.  Nous  montions  Icntement,  et,  k 
mesure  que  nous  nous  engagions  sur  la  neige,  la  difficult^  de  respirer  en 
marchant  se  faisait  de  plus  en  plus  sentir,  nous  r<^tablissions  aisi^ment  nos 
forces  en  nous  arretant,  sans  toutefois  nous  asseoir,  tons  les  huit  ou  dix  pas. 
.  .  .  Nous  atteigntmes  bientot  un  rocher  noir  qui  s'^levait  au  dessus  de 
Tar^te  que  nous  suivions.  Nous  continudmes  encore  k  nous  elever  pendant 
quelque  temps,  mais  non  sans  eprouver  beaucoup  de  fatigue  occasion^e  par 
le  peu  de  consistance  d'un  sol  neigeux  qui  s'affaissait  sans  cesse  sous  nos  pas, 
et  dans  lequel  nous  enfoncions  quelquefois  jusqu'&  la  ceinture.      Malgr^ 
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tous  noe  efforts,  nous  fumes  bientot  convaincus  de  rimpoesibilit^  de  passer 
en  avant ;  en  effet,  un  peu  au  del^  de  la  roche  noire,  la  neigc  meuble  avait 
plus  de  quatre  pieds  de  profondeur.  Nous  aMmes  nous  reposer  sur  un  bloc 
de  trachyte  qui  ressemblait  k  une  tie  au  milieu  d'une  mer  de  neige.  Nous 
dtions  k  5115  mMres  d'^ldvation.  II  ^tait  une  heure  et  demie.  Ainsi 
apr^  beaucoup  de  fatigues,  nous  nous  ^tions  seulement  dlev^  de  307  metres 
au  dessus  du  point  oil  nous  avions  mis  pied  k  terre. 

"  En  quelques  instans  nous  dtions  descendus  1&  oil  nous  avions  laissd  nos 
mulets.  J'employai  quelques  momens  k  examiner  cette  partie  de  la  mon- 
tagne  en  gdologue,  et  k  recueillir  une  suite  de  roches.  A  trois  heures  et  demie 
nous  nous  mimes  en  route.     A  six  heures  nous  dtions  rendus  k  la  mdtairie. 

"  Le  temps  avait  M  magnifique,  jamais  le  Chimborazo  ne  nous  parut 
aussi  majestueux,  mais  apres  notre  course  infructueuse,  nous  ne  pouvions  le 
regarder  sans  dprouver  un  sentiment  de  ddpit.  Nous  r^olximes  de  tenter 
Fascension  par  le  cotd  abrupte,  c'est-k-dire  par  la  pente  qui  regarde  I'Arenal. 
Nous  savions  que  c'etait  par  ce  cotd  que  M.  de  Humboldt  s'dtait  dleve  sur 
cette  montagne  ;  on  nous  avait  bien  montrd  de  Rio-Bamba  le  point  ou  il  dtait 
parvenu,  mais  il  nous  fut  impossible  d'obtenir  des  renseignemens  exacts  sur 
la  route  qu'il  avait  suivie  pour  y  arriver.  Les  Indiens  qui  avaient  accom- 
pagnd  cet  intrdpide  voyage ur  n'exiBtaient  plus. 

"II  dtait  sept  heures  quand,  le  lendemain,  nous  prenions  la  route  de 
TArenal.  ...  A  mesure  que  nous  avancions,  le  terrain  s'dlevait  d'une 
mani^re  sensible.  En  g^dral,  les  plateaux  trachytiques  qui  supportent  les 
pics  isol^  dont  les  Andes  sont  comme  hdrissdes,  se  relevent  peu  k  peu  vers  la 
base  de  ces  memes  pics.  Les  crevasses  nombreuses  et  profondes  qui  sillon- 
nent  ces  plateaux,  semblent  toutes  diverger  d'un  centre  commun  ;  elles  se 
rdtrdcissent  en  mSme  temps  qu'elles  s'dloignent  de  ce  centre.  On  ne  saurait 
mieux  les  comparer  qu'&  ces  fentes  que  Ton  remarque  k  la  surface  d'un  verre 
dtoild.  A  neuf  heures,  nous  flmes  halte  pour  ddjetlner  k  Tombre  d*un 
dnorme  bloc  de  trachyte  auquel  nous  donn&mes  le  nom  de  Pedron  del 
Almuerzo.  Je  fis  \k  une  observation  baromdtiique,  parce  que  j'avais  Tespoir 
d'y  observer  dgalement  vers  quatre  heures  apr^  midi,  afin  de  connaitre,  k 
cette  dldvation,  la  variation  diume  du  barom^tre.  Le  Pedron  est  dlevd  de 
4335  metres.  Nous  ddpassames  sur  nos  mulets  la  limite  des  neiges.  Nous 
dtions  &  4945  metres  de  hauteur  quand  nous  mtmes  pied  k  terre.  Le  terrain 
devint  alors  tout  k  fait  impraticable  aux  mulets ;  ces  animaux  cherchaient 
d'ailleurs  k  nous  faire  comprendre  avec  leur  instinct  vraiment  extraordinaire, 
la  lassitude  qu'ils  dprouvaient ;  leurs  oreilles  ordinairement  si  droites  et  si 
attentives,  dtaient  entierement  abattues,  et  pendant  des  haltes  frdquentes 
qu'ils  faisaient  pour  respirer,  ils  ne  cessaient  de  regarder  vers  la  plaine. 
Peu  d'dcuyers  ont  probablement  conduit  leur  monture  k  une  semblable 
dldvation  ;  et  pour  arriver  k  dos  de  mulets,  sur  un  sol  mouvant  au  del^i  de 
la  limite  des  neiges,  il  fallait  peut-Stre  avoir  fait  plusieurs  ann^  d'equitation 
dans  les  Andes. 

"  Apr^s  avoir  examine  la  locality  dans  laquelle  nous  nous  dtions  placds, 
nous  reconniimes  que  pour  gagner  une  arete  qui  montait  vers  le  sommet  du 
Chimborazo,  nous  devions  d'abord  gravir  une  pente  excessivement  rapide,  qui 
se  pr^ntait  devant  nous.     EUe  dtait  formde  en  grande  partie  de  blocs  de 
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roche  de  toutes  groaseurs  dispose  en  talus ;  9^  et  1&  ces  fragmens  tracliy- 
tiques  ^taient  recouverts  par  des  nappes  de  glace  plus  ou  moins  dtendues  ;  et 
BUT  plusieurs  points,  on  pouvait  clairement  apercevoir  que  ces  debris  de  roche 
reposaient  sur  de  la  neige  endurcie. 

"  II  6tait  diz  heures  trois  quarts  quand  nous  avions  laiss^  nos  mulets  ;  tant 
que  nous  marchions  sur  les  rocbers,  nous  n'^prouvions  pas  de  grande  difficult^ 
on  aurait  dit  que  nous  montions  un  escalier  en  mauvais  ^tat ;  ce  qu'il  y  avait 
de  plus  p^nible,  c'etait  Fattention  soutenue  qu'il  fallait  avoir  pour  cboisir  la 
pierre  sur  laquelle  on  p^t  poser  le  pied  avec  quelque  s^curite.  Nous  re- 
prenions  baleine  tous  les  six  ou  huit  pas,  mais  sans  nous  asseoir,  et  souvent 
meme  ce  repos  ^tait  utilise  k  tailler  pour  ma  collection  des  ^cbantillons 
g^ologiquea  Mais  aussit6t  que  nous  atteignions  une  surface  neigeuse,  la 
chaleur  du  soleil  devenait  suffocante,  notre  respiration  pc^nible,  et  par  conse- 
quent nos  repos  plus  fr^quens,  plus  n^cessaires. 

*'  A  11  heures  f ,  nous  aclievions  de  traverser  une  nappe  de  glace  assez 
etendue,  sur  laquelle  il  nous  avait  £allu  faire  des  entailles  pour  assurer  nos 
pas.  Ce  passage  ne  s'^tait  pas  fait  sans  danger,  une  glissade  etit  coilt^  la  vie. 
Nous  entrdmes  de  nouveau  sur  des  debris  de  trachyte,  c'^tait  pour  nous  la 
terre  ferme,  et  d^  lors  il  nous  fut  permis  de  nous  Clever  un  peu  plus  rapide- 
ment  Nous  marchions  en  file,  moi  d'abord,  puis  le  colonel  Hall,  mon  n^gre 
venait  ensuite  ;  il  suivait  ezactement  nos  pas,  afin  de  ne  pas  compromettre 
la  siirete  des  instrumens  qui  lui  ^taient  confix. 

"  Bientot  nous  e^mes  atteint  Tarete  que  nous  devious  suivre.  Cette  ar^te 
n'^tait  pas  telle  que  nous  Tavions  jugee  dans  le  lointain  ;  elle  ne  portait,  & 
la  v^rite,  que  tr^s  peu  de  neige,  mais  elle  pr^sentait  des  escarpemens  difficiles 
4  escalader.  II  fallut  fiaire  des  efforts  inouis  ;  et  la  gymnastique  est  penible 
dans  ces  r^ons  adriennes.  Enfin,  nous  arriv&mes  au  pied  d'un  mur  de 
trachyte,  coup^  k  pic,  qui  avait  plusieurs  centaines  de  metres  de  hauteur. 
II  y  eut  un  moment  visible  de  d^couragement  dans  Texpiklition,  quand  le 
barom^tre  nous  eut  appris  que  nous  ^tions  seulement  &  6680  metres  d'dldva- 
tion.  C'^tait  peu  pour  nous,  car  ce  n'^tait  pas  meme  la  hauteur  k 
laquelle  nous  nous  dtions  plac^  sur  le  Otopaxi  D'ailleurs,  M.  de 
Humboldt  avait  gravi  plus  haut  sur  le  Chimborazo,  et  nous  voulions  au  moins 
atteindre  la  station  k  laquelle  s'^tait  arrets  ce  savant  voyageur.  Les  explora- 
teurs  de  montagne,  lorsqu'ils  sont  ddcouragds,  sont  toujours  fort  dispose  k 
s'asseoir :  c'est  ce  que  nous  ftmes  k  la  station  de  la  Peiia-Colorada  (Kocher- 
Rouge).  C'dtait  le  premier  repos  assis  que  nous  nous  permettions  ;  nous 
avions  tous  une  soif  excessive,  aussi  notre  premiere  occupation  fut-elle  de 
sucer  des  gla9ons  pour  nous  d^lt^rer. 

"  II  etait  midi  trois  quarts,  et  cependant  nous  ressentions  un  froid  assez 
vif ;  le  thermom^tre  s'^tait  abaiss^  k  0**,  4.  Nous  nous  trouvions  alors  en- 
velopp^s  dans  un  nuage. 

^*  Lorsque  le  nuage  dans  lequel  nous  etions  plonges  fut  dissipe,  nous  exami- 
n&mes  notre  situation  ;  en  regardant  le  Rocher  Kouge,  nous  avions  k  notre 
droite  un  abtme  ^pouvantable ;  k  gauche,  vers  TArenal,  on  distinguait  une 
roche  avanc^e  qui  ressemblait  k  un  belv^d^re ;  il  ^tait  important  d'y  parvenir, 
afin  de  reconnidtre  s'il  4tait  possible  de  toumer  le  Rocher  Rouge,  et  de  voir  en 

3k 
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meme  temps  s^il  dtait  permis  de  monter  encore.  L'acc^  de  ce  belv^^re  dtait 
scabreux,  j'y  parvins  cependant  avec  Taide  de  mes  deux  compagnonB.  Je 
reconnus  idors  que  si  nous  pouvions  gravir  une  surface  de  neige  tr^  indinee, 
qui  s'appuyait  sur  une  face  du  Rocher  Rouge  oppos^  au  cdt^  par  lequel  nous 
Tavions  abord^,  nous  pourrions  atteindre  une  Elevation  plus  considerable. 
Pour  se  faire  une  id6e  assez  nette  de  la  topographie  du  Chimborazo,  qu'on  se 
figure  un  immense  rocber  soutenu  de  tous  cdt^s  par  des  arcs-boutans.  Les 
aretes  sont  les  arcs-boutans  qui,  de  la  plaine,  semblent  s'appuyer  sur  cet 
^norme  bloc  pour  T^tayer. 

"  Avant  d'entreprendre  ce  passage  dangereux,  j'ordonnai  k  mon  n^gre  d'aller 
estayer  la  neige ;  elie  ^tait  d'une  consistance  convenable.  Hall  et  le  negre 
r^ussirent  &  tourner  le  pied  de  la  position  que  j'occupais,  je  me  r^unis  k  eux 
lorsqu'ils  furent  assez  solidement  ^tablis  pour  me  recevoir,  car  pour  les  re- 
joindre,  il  fallut  descendre  en  glissant  environ  25  pieds  de  glace.     .     .     . 

"Nous  avancions  avec  precaution  ;  k  droite  nous  pouyions  nous  appuyer  sur 
le  rocher  ;  4  gauche  la  pente  etait  efirayante,  et  avant  de  nous  engager  en  avant, 
nous  commen9&mes  par  bien  nous  familiariser  avec  le  prdcipice.     .     .     . 

"  Nous  commencions  ddj^  k  ressentir  plus  que  nous  ne  I'avions  jamais 
dprouvd,  Feffet  de  la  rarefaction  de  I'air  ;  nous  etions  forces  de  nous  arr^ter 
tous  les  deux  ou  trois  pas,  et  sou  vent  m§me  de  nous  coucher  pendant  quelques 
8econde&  Une  fois  assis,  nous  nous  remettions  k  Tinstant  mSme  ;  notre  souf- 
france  n'avait  lieu  que  j^endant  le  mouvement  La  neige  prdsenta  bientot 
une  circonstance  qui  rendit  notre  marcbe  aussi  lente  que  dangereuse  ;  il  n'y 
avait  gu^re  que  trois  ou  quatre  pouces  de  neige  moUe  ;  au  dessous  se  trouvait 
une  glace  tr^s  dure  et  glissante  ;  nous  fdmes  obligds  de  faire  des  entailles  dans 
cette  glace  afin  d'assurer  nos  pas.  ...  La  neige  devint  plus  favorable, 
nous  finies  un  dernier  effort,  et  a  une  heure  trois  quarts  nous  etions  sur 
Tarete  si  desirde.  L&,  nous  fdmes  convaincus  qu'il  etait  impossible  de  faire 
plus,  nous  nous  trouvions  au  pied  d'un  prisme  de  trachyte  dont  la  base  superi- 
eure,  r.ecouverte  d'une  coupole  de  neige,  forme  le  sommet  du  Chimboraza 

"  L'arete  sur  laquelle  nous  etions  parvenus  avait  seulement  quelques  pieds 
de  largeur.  De  toutes  parts  nous  etions  environnds  de  prdcipices,  nos  alen- 
tours  offraient  les  accidens  les  plus  bizarres.  La  couleur  foncee  de  la  roche 
contrastait  de  la  mani^re  la  plus  tranchde  avec  la  blancheur  eblouissante  de 
la  neige.  De  longues  stalagmites  de  glace  paraissaient  suspendues  sur  nos 
tetes ;  on  eiit  dit  une  magnifique  cascade  qui  venait  de  se  geler. 

"  Nous  etions  k  6004  metres  de  hauteur  absolue  ;  c'est,  je  crois,  la  plus 
grande  elevation  k  laquelle  les  hommes  se  soient  encore  dleves  sur  les 
montagnes. 

"A  2  heures,  le  mercure  se  soutenait  dans  le  barom^tre  ^371  mm.  1 

(13  pouces  8  lig.  ^),  le  thermom^re  du  barom^tre  dtait  &  7^8  C.    A  Tombre 

d'un  rocher,  le  thermom^tre  libre  indiqua  dgalement  7'',8. 

♦  *♦♦♦♦ 

*'  Pendant  tout  le  temps  que  nous  etions  occup^s  k  faire  nos  observations 
BUT  le  Chimborazo,  le  temps  s'etait  maintenu  de  toute  beaute  ;  le  soleil  etait 
assez  chaud  pour  nous  incommoder  Idg^rement  Vers  trois  heures,  nous  apeiv 
9umes  quelques  nuages  qui  se  formaient  en  bas,  dans  la  plaine  ;  le  tonnerre 
gronda  bientdt,  au  deseous  de  notre  station  ;  le  bruit  etait  peu  intense,  mais 
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il  ^tait  prolong^  ;  nous  pens&mes  d'abord  que  c'^tait  un  bramido,  un  rugisse- 
ment  souterrain.  Des  images  obscurs  ne  tard^rent  pas  k  entourer  la  base  de 
la  montagne  ;  ils  s'^levaient  vers  nous  avec  lenteur :  nous  n'avions  pas  de 
temps  &  perdre,  car  il  fallait  passer  les  mauvais  pas  avant  d'etre  envahis, 
autrement  nous  eussions  couru  les  plus  grands  dangers.  Une  chute  abon- 
dante  de  neige,  ou  une  gelde  qui  eilt  rendu  le  chemin  glissant,  suffisait  pour 
empecher  notre  retour,  et  noas  n'avions  aucune  provision  pour  sojourner  sur 
le  glacier. 

"  La  descente  fut  p^nible.  Apr^  nous  Stre  abaiss^  de  300  k  400  metres, 
nous  p^ndtrames  dans  les  nuages,  en  y  entrant  par  la  partie  sup^rieure ;  un 
peu  plus  bas,  il  commen9a  k  tomber  du  gr^sil,  qui  refroidit  consid^rablement 
I'air,  et  au  moment  oil  nous  retrouvltmes  I'lndien  qui  gardait  nos  mulets,  le 
nuage  lan^a  sur  nous  une  grele  assez  grosse  pour  nous  faire  dprouver  une  sensa- 
tion douloureuse,  lorsqu'elle  nous  atteignait  sur  les  mains  ou  dans  la  figure. 

*'A  quatre  heures  trois  quarts  j'ouvris  mon  barom^tre  au  Pedron  del 
Almuerzo.  ...  A  niesure  que  nous  descendions,  une  pluie  glaciale  se 
melait  k  la  grelc.  La  nuit  nous  surprit  en  chemin  ;  il  etait  huit  heures 
quand  nous  entrslmes  dans  la  m^tairie  du  Chimborazo." — Annales  de  Chimie 
et  de  Physique,  par  MM.  Gay-Lussac  et  Arago,  tome  Iviii,  2me  s^rie,  pp.  156- 
175.    Paris,  1835. 

I.- DECLARATION   OF   FRANCISCO  J.  CAMPANA. 

Upon  our  return  to  Guayaquil  I  caused  Campana  to  make  a  declaration 
before  the  British  CodsuI  touching  what  he  knew  relating  to  the  second 
ascent  of  Chimborazo.     A  translation  of  this  document  is  appended. 

[Translation.] 

"  I,  Javier  Campana  of  Quito,  hereby  declare  that  upon  July  3,  1 880,  I 
accompanied  Mr.  Edward  Whymper  to  the  very  highest  point  of  the  summit 
of  Chimborazo.  We  were  also  accompanied  by  Jean-Antoine  Carrel  and  by 
Louis  Carrel  (Mr.  "Whymper*s  two  Italian  mountaineers),  and  by  David 
Beltran  of  Machachi. 

"Mr.  Whymper  placed  his  tent  on  July  2,  1880,  on  the  north-west  side 
of  Chimborazo,  at  a  height,  so  he  tells  me,  of  about  16,000  feet,  and  he  pro- 
vided for  the  use  of  myself  and  of  David  the  things  which  were  necessary  for 
an  ascent,  namely,  good  strong  boots  with  large  nails,  warm  gloves,  and 
spectacles  to  protect  the  eyes  against  the  glare  of  the  snow,  and  ice-axes  to 
help  us  along. 

"We  started  from  the  tent  at  5.15  on  the  moraing  of  July  3,  1880,  and 
at  once  commenced  to  ascend  towards  the  summit.  The  way  at  first  was 
over  loose  stones,  but  after  we  had  ascended  for  about  1000  feet  we  came  to 
snow,  and  the  remainder  of  the  ascent  was  entirely  over  snow,  with  the  ex- 
ception of  one  or  two  little  places  where  rocks  came  through  the  snow.  We 
stopped  to  eat  on  one  of  these  little  patches  of  rock  at  8.35  a.m.,  and 
after  Mr.  Whymper  had  examined  his  mercurial  barometer  he  encouraged 
us  to  proceed  by  telling  us  that  we  had  already  got  more  than  half-way  up 
from  the  tent.     From  this  place  we  saw  the  sea. 
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**  We  went  on  again  at  9.5  a.m.  and  found  the  snow  get  steeper  and 
steeper.  We  were  all  tied  together  with  a  good  strong  rope,  in  case  any  one 
should  slip,  and  except  for  this  and  for  the  things  with  which  we  had  been 
provided  I  should  not  have  been  able  to  get  along  at  all.  Sometimes  it  was 
very  cold,  and  there  was  much  wind,  but  when  we  were  in  the  sun  it  was 
very  hot.  Whether  in  the  sun  or  in  the  shade  the  snow  was  very  soft,  and 
we  sank  in  deeply,  often  up  to  the  knees.  This  was  very  fatiguing,  and  it 
was  owing  to  this  that  we  took  so  much  longer  time  in  ascending  the  upper 
than  the  lower  part  of  the  mountain. 

'*  To  break  the  ascent  we  zigzagged  about,  and  at  one  time  came  round  to 
the  side  fronting  Quaranda,  and  then  came  back  to  above  the  place  where  the 
tent  was  pitched.  At  last  we  got  on  to  the  top,  and  could  see  the  two  sum- 
mits. The  snow  was  very  soft  indeed  here,  and  we  went  along  very  slowly, 
and  had  often  to  stop  to  get  breath.  The  highest  of  the  two  summits  was  on 
our  left  hand,  that  is,  upon  the  north  side  of  the  mountain,  and  we  went  to 
it,  without  going  upon  the  lower  one.  As  we  approached  the  very  highest 
point  we  saw  that  there  was  something  strange  upon  it,  and  when  we  got  up 
we  found  the  pole  of  the  flag  which  Mr.  Whymper  had  put  up  on  January  4, 
1880.  It  stood  up  about  1^  varas  above  the  snow,  and  very  little  of  the  flag 
remained,  as  it  had  been  torn  to  pieces  by  the  wind.  I  took  a  small  piece  of 
the  flag  to  shew  to  my  friends  below,  and  was  filled  with  joy  at  being  the 
first  Ecuadorian  to  reach  the  summit  of  the  great  Chimborazo  ! 

^^  We  arrived  on  the  very  highest  point  of  the  summit  at  1.20  p.m.,  and 
about  the  same  time  ashes  from  Cotopazi  began  to  falL  They  filled  our 
eyes,  noses,  mouths,  and  ears,  and  made  the  snow  quite  black.  Mr. 
Whymper,  however,  prepared  his  instruments,  and  was  at  work  during  the 
whole  time  we  were  on  the  summit  He  did  not  once  sit  down  to  rest  from 
the  time  we  left  the  tent  in  the  morning  until  the  time  that  we  returned  to 
it  in  the  evening.  He  took  the  height  of  the  mountain  with  his  barometers, 
and  told  us  that  the  observations  he  now  made  agreed  very  well  with  those 
which  he  made  upon  the  first  ascent  of  Chimborazo  on  January  4,  1880. 

^'  At  2.30  P.M.  we  left  the  summit,  and  came  down  as  fast  as  we  could, 
only  stopping  a  little  from  time  to  time  to  allow  Mr.  Whymper  to  collect 
rocks  at  various  places.  We  arrived  again  at  the  tent  at  5.10  p.m.,  and  foimd 
it  covered  with  the  ashes  from  Cotopaxi,  which  were  still  falling,  and  filled 
the  whole  valleys  with  a  thick  cloud.  On  the  4th  July  we  continued  the 
tour  of  the  mountain  and  arrived  at  night  close  to  Tortorillas,  and  on  the 
6th  we  returned  to  Riobamba,  having  had  a  most  successful  journey,  without 
accidents  of  any  sort  whatever — not  only  having  made  the  tour  and  the 
second  ascent  of  Chimborazo,  but  having  also  made  en  rovJU,  on  the  29th  of 
June,  the  ascent  of  Carihuairazo. 

"Guayaquil,  J\dy  19,  1880. 

(Signed)  **  Franco.  Jr.  CampaSa." 

Declared  and  subscribed  at 
Guayaquil  this  twentieth  day 

of  July  1880,  Before  me 

Geo.  Chambers, 

H.B.M.'s  Consul,  Guayaquil. 
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J.-EXPERIMENTS   BY   M.  PAUL   BERT. 

The  book  entitled  La  Pression  Barom^rique,  by  Mona  P.  Bert,  was  pub- 
lished in  1878,  but  I  refrained  from  reading  or  procuring  it  until  after  my 
return  from  Ecuador.  It  did  not  appear  to  me  likely  that  the  points  which 
I  desired  to  investigate  could  be  settled  by  laboratory  experiments,  and  this 
seems  also  to  have  been  the  opinion  of  M.  Bert.^ 

.  The  general  conclusions  which  are  given  at  the  close  of  the  book  (pp. 
1153-65)  in  respect  to  the  effects  of  diminished  pressure ^  are  : — 

1.  La  diminution  de  la  pression  barometrique  n'ogit  snr  les  dtres  vivante  qu'eu 
diminnant  la  tension  de  I'oxygene  dans  I'air  qii'ils  respirent,  dans  le  sang  qui  anime 
leuTs  tissus,  et  en  les  exposant  ainsi  k  des  menaces  d'asphyxie  (p.  1153). 

2.  Les  effets  fftcbeuz  de  la  diminution  de  pression  peuveut  etre  efficacement  oombattus 
par  la  respiration  d'un  air  suffisamment  riche  en  ozyg^ne  pour  maintenir  k  la  valeur  normale 
la  tension  de  ce  gaz  (p.  1154). 

8.  Les  etres  actuellement  existants  k  I'^tat  sauvage  sur  la  surface  du  globe  sont 
accommodes  au  degre  de  tension  oxyg^nee  sous  laquelle  ils  vivent :  toute  diminution, 
toute  augmentation  panut  leur  etre  defavorable  quand  ils  sont  dans  I'etat  de  sante  (p. 
1155). 

These  conclusions  were  arrived  at  after  a  very  long  series  of  experiments 
of  various  kinds  had  been  made  iipon  birds,  dogs,  cats,  rabbits,  etc.,  from 
which  it  clearly  appeared  that  death  can  be  brought  about  in  these  animals 
if  pressure  is  reduced  rapidly  to  a  low  point.  Sparrows,  for  example,  were 
killed  before  pressure  had  been  reduced  so  low  as  that  which  reigns  at  the 
summit  of  Mount  Everest  Bogs,  it  was  found,  were  harder  to  kill  than  cats 
(p.  738).  The  various  animals  exhibited  much  the  same  symptoms  at  these 
artificially  produced  low  pressures  as  human  beings  at  the  natural  low  pressures 
which  are  experienced  at  great  heights ;  and,  like  them,  they  recovered  very 
rapidly  (even  when  apparently  dying)  when  pressure  was  restored. 

In  further  experiments  with  sparrows,  pressure  was  lowered  very  rapidly, 
and  the  birds  operated  upon  were  reduced  to  a  dying  state  ;  oxygen  was  then 
let  in,  and  the  birds  revived  ;  pressure  was  then  still  further  reduced  and  the 
birds  were  again  made  extremely  ill,  but  recovered  by  a  further  introduction 
of  oxygen  ;  and  the  experiments  were  continued  until  the  atmosphere  in 
which  the  birds  were  confined  contained  91  per  cent  of  oxygen,  and  in  that 
mixture  they  lived  at  a  pressure  of  75  millimetres,  which  is  less  than  a  third 

^  He  says  in  bis  Preface,  "  j'ai  du  laisser  syst^matiquement  de  cM  trois  ordres  de 
questions  qui  ne  pouvaient  etre  attaqu^es  dans  le  laboratoire,  et  pour  lesquelles,  par  suite, 
les  conditions  certaines  de  la  preuve  ne  pouvaient  Htq  rassembl^es  ;  c'est  a  savoir :  les 
oscillations  quotidiennes  du  baromitre,  les  applications  tberapeutiques,  Vouxlimatement 
8ur  les  hauts  lieux.*^ 

^  Numerous  experiments  at  augmented  pressures  were  also  made. 
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of  that  which  would  be  experienced  at  the  top  of  Mount  Everest^  and  about 
one  Unth  of  atmospheric  pressure  at  the  level  of  the  sea. 

These  experiments  upon  animals  were  followed  by  others  upon  himself. 
M.  Bert  says  (p.  749)  :— 

"  Je  ne  pouvaU  ^videmment  me  bomer,  au  moment  d'dmettre  des  pr^ptes  pratiques 
destin^  aux  ▼oya^nrs  en  montagne  et  aux  aeronautes,  a  des  experiences  faites  sur  des 
animauz,  si  convaincantes  qu'elles  fassent. 

"  Je  r&HoIns  de  commencer  par  experimenter  snr  moi-m^me.  J'avais  di}k,  dans  mes 
grands  cylindres  en  tdle,  snbi  I'influence  d'assez  notables  depressions,  jusqu'i  epronver 
certains  malaises.  Je  pensai  alors  k  m'y  sonmettre  de  nonvean,  ponr  fairs  disparattre 
les  accidents  en  respirant  un  air  snroxygene. 

"  Je  pla9ai8  alors  a  c6te  de  moi,  dans  I'appareil,  nn  grand  sac  de  caoutchouc,  con- 
tenant  un  air  d'autant  plus  riche  en  oxyg^ne,  que  la  depression  devait  Stre  plus  forte." 

The  first  experiment  of  this  nature  was  made  by  M.  Bert  upon  himself 
on  February  20,  1874.  He  shut  himself  up  in  a  metal  cylinder,  with  his 
bag  of  oxygen,  and  had  pressure  reduced  in  35  minutes  to  450  millimetres, 
and  remained  at  that  pressure,  or  a  little  lower,  during  68  minutes.  After 
this,  air  was  gradually  let  in,  and  in  25  minutes  more  he  returned,  so  to 
speak,  to  the  level  of  the  sea.  The  lowest  pressure  to  which  M.  Bert  was 
subjected  on  this  occasion  was  about  equal  to  that  which  reigns  at  the  summit 
of  Mont  Blanc,  and  before  this  point  was  reached  he  experienced  both  nausea 
and  dizziness,  and  his  pulse  rose  from  64  to  100.  He  refreshed  himself  with 
oxygen  from  time  to  time  apparently  with  beneficial  effects,  and  found  that 
he  could  reduce  the  rate  of  his  pulse,  in  two  minuteSy  from  90  to  69.  This 
experiment,  from  first  to  last,  extended  over  128  minutes. 

Upon  March  9,  1874,  a  second  experiment  of  this  nature  was  made  in 
M.  Bert's  apparatus  by  MM.  Croce-Spinelli  and  Sivel,  and  upon  this  occasion 
pressure  was  reduced  in  37  minutes  to  304  mm.,  which  is  about  equal  to  that 
which  would  be  experienced  at  a  height  of  24,000  feet  above  the  sea.  The 
experimenters  remained,  however,  only  a  very  short  time  at  this  pressure. 
In  7  minutes  they  returned  below  what  is  the  equivalent  of  the  height  of 
Mont  Blanc,  and  in  59  minutes  from  the  commencement  of  the  experiment 
returned  to  the  level  of  the  sea.  Like  M  Bert,  they  refreshed  themselves  with 
oxygen,  but  their  pulses  nevertheless  rose  to  132  and  135  ;  and,  at  the  lowest 
pressure,  they  experienced  a  sort  of  drunken  sensation,  and  could  neither  see 
nor  hear  clearlv. 

In  these  two  experiments,  said  M.  Bert  (p.  758), 

"  Toxygene  n'avait  he  employ^  que  d'une  mani^re  intermittente,  pour  diminuer  pen- 
dant quelques  instants  la  gravite  des  accidents  de  la  decompression.  Je  voulus  op^rer  un 
peu  diflferemment,  laisser  arriver  les  malaises  jusqu'a  un  certain  degre,  pour  respirer  alors 
d'une  maniere  continue  Tair  snroxygene,  tout  en  continuant  k  diminuer  encore  la  pression 
barometrique,  et  voir  ce  quiadvieudrait." 

Before  these  further  laboratory  experiments  were  made,  MM.  Croc^- 
Spinelli  and  Sivel  repeated  their  experiences,  this  time  in  balloon,  and  upon 
March  22,  1874,  rose  until  they  attained  a  height  of  about  24,000  feet  As 
before,  they  took  occasional  draughts  of  oxygen  ;  but  they  remained  a  greater 
length  of  time  above  the  height  of  Mont  Blanc,  and  were  more  perceptibly 
affected,  especially  M.  Croce-Spinelli,  who  endeavoured  to  eat  at  the  greatest 
elevation.     His  pulse  rose  to  140. 
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Four  and  six  days  later  M.  Paul  Bert  made  his  experiments,  Nos.  256 
and  257,  in  which  he  reduced  himself  successively  to  pressures  about  equiva- 
lent to  the  heights  of  Chimborazo  and  of  Mount  Everest  I  am  much 
indebted  to  the  courtesy  of  Mons.  G.  Masson,  the  publisher  of  La  Pression 
Barom^rique,  for  permitting  the  details  of  these  two  experiments  to  be 
reprinted  here  at  full  length. 

ExpliRiBNCE  CCLVI. — 28  mars. — J'entre  dans  Tappareil  i  10*»  65^ ;  la  )X)rte  est 
ferm^  k  11^  4™  ;  j'ai  alors  58  pulsations  k  la  minute.     Pression  barom^triqne,  761°^  ; 

llh  lom  .  pression  715™"^ ;  pouls,  62 ; 

Uh  20«» ;  580""  ;  pouls,  63  ; 

22b  23"  ;  535"" ;  pouls,  63  ;  quelques  sensations  nauseeuses ; 

llh  26«n  ;  510""  ;  gaz  s'dchappant  par  en  haut  et  par  en  bas  ; 

llh  27m  ;  495inm  .  pouls,  66  ; 

llh  3im .  455mm .  pouls,  64  ;  sensation  nausdeuse ;  gaz  s'^chappent,  et  cependant  le 
ventre  reste  un  peu  gonfl6  ; 

]  l^  33"  ;  435""  ;  pouls,  70 ;  I'acte  de  siffler,  que  j*ezdcutais  tr^-bien  k  la  pression 
normale,  qui  dtait  devenu  assez  difficile  d^  520"",  est  complitement  impossible  ; 

11^  85"  ;  425""  ;  pouls,  72  ;  un  peu  de  trouble  de  la  vue,  qui  est  moins  nette  ; 

llh  37m .  4i2nim .  pouls,  76 ;  je  suls  assez  mal  k  mon  aise,  avec  Toeil  un  peu 
trouble. 

Je  commence  alors  k  inspirer  d'nne  mani^re  continue  dans  le  sac  plein  d'air  suroxy- 
g6n6  que  j'ai  k  cdt^  de  moi ;  I'expiration  se  fait  an  dehors.  Quelques  eblouissements 
surdennent,  puis  tout  accident  disparait,  et  je  me  trouve,  jusqu'4  la  fin  de  Tezperience, 
dans  un  ^tat  de  bien-^tre  parfait. 

Le  pouls,  qui  dtait  tomb^  instantan^ent  k  68,  s'abaisse  encore,  quoique  la  decom- 
pression aille  en  augmentant. 

llh  4im  J  pression,  408""  ;  60  pulsations. 

llh  46m  .  382""  ;  pouls,  63  ; 

llh  47m  .  880""  ;  des  gaz  s'^chappent  par  la  bouche  et  Tanus ;  bien-etre  parfait ; 

llh  48m  J  369Tnm  .  53  pulsatious  ;  encore  gaz  ; 

11^  51" ;  355"" ;  59  pulsations  ; 

llh  52m  .  350mm  j  eucore  gaz ; 

11^  55m  ;  338""  ;  je  fais  quelques  efforts  pour  ouvrir  et  fermer  un  flacou  ;  le  pouls 
monte  4  63  ;  la  pression  commence  k  remonter ; 
lib  59m  J  400mm  J  60  pulsations  ; 

Midi ;  440""  ;  impossible  de  siffler ; 

Midi  2"  ;  490""  ;  60  pulsations  ;  impossible  de  siffler ;  je  cesse  de  respirer  I'air  sur- 
oxyg^ne  ; 

Midi  3" ;  520"" ;  impossible  de  siffler ;  56  pulsations  ; 
Midi  5"  ;  540"" ;  je  commence  a  pouvoir  siffler ; 
Midi  7"* ;  570"" ;  je  siffle  tr^s-bien  ;  59  pulsations  ; 
Midi  10™  ;  revenu  k  la  pression  normale ;  52  pulsations. 

Cette  experience  montre  de  la  maniere  la  plus  nette  que  les  inspirations  continues 
d'oxyg^ne,  aprus  avoir  fait  cesser  les  symptdmes  ficheux,  les  empecbeut  de  reparaitre, 
quoique  la  pression  barom^trique  continue  k  diminuer.  11  n'est  rien  de  plus  probant. 
La  depression  atteinte  a  it^  de  338  millimetres,  correspondante  k  la  hauteur  de  6500" 
environ,  c'est-i-dire  un  peu  plus  que  celle  du  Chimborazo. 

Entre  autres  pbenomenes  qui  out  persiste  nonobstant  I'inspiration  d'oxygene,  parce 
qu'ils  dependent  exclusivement  de  la  diminution  de  densite  de  I'air,  je  citerai  les  evacua- 
tions gazeuses  et  Timpossibilite  de  siffler,  qui  avait  ete  notee  dijk  dans  I'experience  pre- 
cedente,  et  dont  ne  parlent  ni  les  aeronautes  ni  les  ascensionnistes  ;  elle  a  ete  observee 
au-dessous  de  500  millimetres. 

L'experience  suivante,  conduite  de  la  mSme  maniere,  est  encore  plus  frappante  a 
cause  de  Tenorme  depression  a  laquelle  je  me  suls  impunement  soumis  : 
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Exp^RiBNCB  CCLVII. — so  mars. — J'entre  k  10^  15™  dans  rappareil;  pression  baro- 
metrique  759"*™.  J'ai  avec  moi  un  moineau,  dont  la  temperature  rectale  est  41'',  9,  nn 
rat  et  one  bougie. 

10^  22™  ;  on  ferme  la  porte ;  j'ai  60  pulsations  ; 

Kfi"  29™  ;  pression  710™™  ;  63  pulsations  ; 

10>»  84™  ;  666™™  ;  pouls,  64  ; 

Kfik  4Qm  .  540mm  .  pouls,  65  ;  je  vols  apparaitre  des  bulles  de  gaz  dans  I'eaa  que  j*ai 
k  cdt4  de  moi  dans  un  verre  ; 

10»»  48™ ;  605™™ ; 

10>»  46™  ;  580™™  ;  pouls,  66  ; 

555™™ ;  je  siffle  assez  facilement ;  la  flamme  de  la  bougie  bleuit  un  peu,  la  m^he 
s'allonge  ;  elle  est  k  peu  pr^  la  moiti^  de  la  longueur  de  la  flamme  ; 

510™™  ;  impossible  de  siifler  dans  les  notes  hautes  ; 

10^  53™  ;  480™™ ;  70  pulsations ;  un  peu  de  malaise  ; 

10^  53™ ;  455™™  ;  78  pulsations  ;  sentiment  de  congestion  k  la  tete  ;  gaz  s'echappant 
par  en  haut  et  par  en  bas  ; 

10^  58™  ;  430™™  ;  pouls,  80  :  I'oiseau  vomit,  parait  assez  malade,  mais  reste  perch^  ; 
le  rat  semble  fort  tranquille  ; 

11*^  ;  410™™  ;  pouls,  86  ;  je  place  devant  ma  boucbe  le  tube  du  sac  &  ozygine,  que 
la  depression  a  gonfl^,  et  je  respire  ainsi  un  melange  tres-suroxyg^ne  ;  j'ai  quelques 
eblouissements ; 

2|b  2m  ;  400™™  ;  le  pouls  est  tomb^  k  64  ;  I'oiseau  vomit  de  nouveau ;  le  rat  parait 
fort  anxieux ; 

111"  5™  ;  878™»  ;  66  pulsations  ;  impossibility  de  siffler ; 

XXh  9m  .  360™™  ;  72  pulsations  ;  un  peu  de  malaise,  bien  que  j'aie  respire  Toxygene 
d'une  mani^re  continue,  mais  k  distance,  11  est  vraL  Je  prends  alors  le  tube  de  d^^ge- 
nient  dans  la  boucbe,  sans  fermer  les  narines,  et  le  garde  ainsi  jusqu'i  la  fin  de  I'ex- 
p^rience.     Le  malaise  disparait  aussit5t ; 

llh  nm  .  34gmm  .  gg  pulsations  ;  le  moineau  a  126  respirations  k  la  minute  ; 

11**  14™ ;  323™™ ;  64  pulsations ;  le  moineau,  qui  vomit  tr^-fort,  reste  cependant 


perch^ ; 

11>»  17™;  310™™ 
11^  19™ ;  300™™ 
11*»  22™ ;  295™™ 
llh  24™  ;  288™™ 
llh  27» ;  280™™ 


j'ai  un  pen  de  malaise,  avec  pouls  k  75  ; 

le  moineau  est  fort  malade  ; 

64  pulsations ;  mon  malaise  a  compUtement  disparu  ; 


pulsations,  66  ;  la  flamme  de  la  bougie  est  tr&s-bleue  ;  la  nieche 
a  environ  3/5  de  la  longueur  de  la  flamme  ; 

llh  33m ;  258™™ ;  70  pulsations ;  I'oiseau  vomit  et  semble  extrlmement  malade, 
mais  il  reste  to^jours  percbd  ; 

IV"  84™  ;  255™™  ; 

llh  3Qm  .  248™™,;  64  pulsations  ;  je  laisse  augmenterla  pression  ; 

11*»  38™  ;  290™™  ;  pouls,  63  ; 

llh  40m  .  340min  .  [f^  tem|)^rature  rectale  du  moineau  n'est  plus  que  de  36**,  4  ; 

llh  43m  .  390mm  .  pouls,  54  ;  je  cesse  de  respirer  I'oxyg^ne  ; 

llh  44m  .  420™™ ;  impossible  de  siffler ;  Toiseau  est  to^jours  bien  malade,  accroupi 


sur  son  perchoir ; 
11*»  46™;  480«™ 
11*»  47™ ;  550™™ 
11*»  48™ ;  580™™ 
llh  49m  .  630™™ 


impossible  de  siffler ; 

id.  ;  66  pulsations  ; 

je  puis  siffler  les  notes  basses,  mais  non  les  bautes  ; 

je  siffle  tres-bien  ; 
11^  51™  ;  revenn  k  la  pression  normale  ;  j'ai  seulement  52  pulsations.     La  tenip^< 
ture  rectale  du  moineau  est  36°,  1  ;  celle  du  rat  34" ;  la  mienne,  sous  la  langue,  36°,  5. 
A  3**  30™,  le  moiueau  n'a  encore  que  38°,  7  dans  le  rectum. 


Voici  done  une  experience  dans  laquelle  je  suis  arriv^  en  une  heure  un  quart  k  une 
pression  minima  de  248  millimetres,  c'est-4-dire  k  moins  d'un  tiers  de  la  pression  nor- 
male, pendant  laquelle  je  suis  reste  45  minutes  au«dessous  de  400  millimetres,  sans  avoir 
eprouve  de  malaise  k  partir  du  moment  oil  j'ai  commence  k  respirer  reguUerement  I'air 
suroxygene.     Mon  pouls  est  reste  des  lors  k  son  chiffire  normal ;  il  s'est  m§me  abaisse 
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vers  la  tin,  soit  k  cause  da  long  repos  dans  la  station  assise,  soit  sous  Tinfluence  de  la 
respiration  d'un  air  suroxygen^  A  cdt^  de  moi,  un  moineau  et  un  rat  se  trouvaient 
fort  malades,  et  leur  temperature  s'abaissait  de  plasieurs  degr^  Quant  k  moi,  bien 
loin  de  courir  un  danger,  je  ne  ressentais  aucun  des  inconv^nients  Idgers  de  la  decom- 
pression, ni  r^tat  nausceux,  ni  le  raal  de  tete,  ni  la  congestion  k  la  tSte,  et  je  n'en  ^prouvai 
pas  davantage  apr^  $tre  sorti  de  I'appareil.  H  me  semblait  mime  que  j'eusse  pu  aller 
beaucoup  plus  bas  encore,  sans  nul  encombre,  et  j'y  ^tais  parfaitement  dispose,  si  mes 
pompes  k  vapeur,  fatiguees  du  travail,  n'eussent  refusi  d'^puiser  davantage  I'air  des 
cylindres.  Peut-ltre  dois-je  en  accuser  la  complicity  des  personnes  pr^sentes  k  I'expe- 
rience,  qui  venaient  fr^quemment  me  regarder  k  travers  les  hublots  et,  malgr^  Taspect  tout 
k  fait  naturel  de  ma  physionomie,  semblaient  fort  efiray^es  de  me  voir  exposi  &  cette 
^norme  diminution  de  pression.  Elle  correspondait,  en  effet,  k  plus  de  8800  metres, 
c'e8t-4-dire  k  une  hauteur  superieure  k  celle  que  les  Yoyageurs  en  montagne  et  les  aero- 
nautes,  hormis  MM.  Coxwel  et  Glaisher,  aieut  pu  atteindre  encore.  Je  n'eprouvais  aucun 
malaise  k  cette  pression  qui  avait  failli  etre  si  funeste  aux  deux  intr^pides  Anglais,  et  k 
laquelle  devaient  p^rir  pen  de  mois  plus  tard  MM.  Croc^-Spinelli  et  Sivel. 

These  experiments,  as  a  whole,  demonstrated  that  artificially-produced 
diminution  of  pressure  caused  effects  similar  to  those  which  are  experienced 
by  travellers  on  the  earth,  or  in  balloon,  at  great  elevations ;  and  that  the 
appearance  of  some  of  these  effects  may  be  retarded,  or  if  they  appear  that 
they  may  be  temporarily  driven  away,  by  inspiring  oxygen.  They  also 
proved  that  one  may  descend  with  extreme  rapidity  from  great  heights 
without  injurious  effects  appearing  immediately.  In  his  experiment  No.  256, 
M.  Bert  made  a  descent,  so  to  speak,  of  15,000  feet  in  ten  minutes  ;  and  in 
No.  257  he  came  down  17,400  feet  in  nine  minutes,  in  each  case,  it  seemed, 
without  taking  any  harm. 

Emboldened  by  the  impunity  which  apparently  could  be  enjoyed  by  the 
use  of  this  simple  means,  MM.  Croc^-Spinelli  and  Sivel,  accompanied  by 
M.  Gaston  Tissandier,  upon  April  15,  1875,  started  upon  another  aerial 
voyage.  The  two  former  died  at  or  about  28,000  feet  above  the  sea,  and 
M.  Tissandier  narrowly  escaped.  In  discussing  what  was  the  cause  of  the 
death  of  these  two  unfortunates,  M.  Bert  says  (p.  1061)  that  the  quantity 
of  oxygen  they  carried  was  insufficient  for  so  high  an  ascent,^  and  this  may 
have  been  the  case ;  but  it  is  certain  that  the  immediate  cause  of  the  cata- 
strophe was  not  due  to  exhaustion  of  their  supply,  inasmuch  as,  when  the 
balloon  reached  earth  again,  there  was  a  quantity  of  oxygen  still  remaining 
in  the  halUmneU  in  which  it  was  carried. 

The  opinion  of  M.  Bert  was  that  no  harm  would  have  been  taken  if 
these  voyagers  had  imbibed  more  oxygen,  and  he  appears  to  have  imagined 
that  this  was  proved  by  the  fact  that  he  himself  (while  inhaling  the  gas)  had 
been  able  to  sustain  a  pressure  of  248  mm.  (  =  9*057  inches)  for  (me  or  two 
minutes.  This  experiment,  however,  proved  no  more  than  that  he  was  able 
to  live  for  one  or  two  minutes  in  air  of  about  one-third  the  density  of  that 
to  which  we  are  accustomed ;  and  there  seems  every  likelihood,  if  he  had 

^  *'  J'etais  alors  absent  de  Paris,  et  pr^venu  par  une  lettre  de  Croc6-Spinelli  de  leur 
procbain  voyage,  lettre  dans  laquelle  il  m'indiquait  la  quantity  d'oxyg^ne  qu'ils  allaient 
emporter  (elle  devait  Stre,  je  crois,  de  150  litres),  je  lui  fis  remarquer  I'insuffisance. 
*  Dans  les  liauts  lieux  ou  cette  respiration  artificielle  vous  sera  indispensable,  lui  disais-je, 
▼ous  devez  compter,  pour  trois  hommes,  sur  une  consommation  d'au  moins  20  litres  par 
minute  ;  voyez  comment  votre  provision  sera  vite  ^puis^.* " 

3l 
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continued  for  an  hoar  or  two  at 

with  the  same  fate  aa  hia  pupils. 

lie  drawn,  in  re^rd  to  this  subject,  bb  to  the  effects  which  will  he  produced 

in  houTt  from  experiments  extending  over  minutei. 

Although  it  has  be«a  pointed  out  that  the  artificial  inhalation  of  oxygen 
was  not  found  ntcuiary  at  the  preesures  which  are  dealt  with  in  this  volume, 
I  hy  no  means  decry  its  use,  or  entertain  the  opinion  that  it  is  undesirable. 
Mischief  is  unlikely  to  i^aiilt  from  any  quantity  that  a  mountain-tniTeller 
will  be  able  \a  imbibe,  hut  it  will  always  be  found  difficult  to  take  such  an 
amount  as  can  yield  substantial  benefit.  The  most  tliat  can  be  expected 
from  ils  employment  is  that  it  may  "  mitigate  the  distressing  symptom?,"  or, 
jiosflihly,  slightly  retard  their  appeorance.  And,  although  differing  from  the 
oonchisioDS  drawn  by  SI.  Bert,  I  lake  this  opportunity  to  express  admiration 
for  the  courage  and  perseverance  with  which  he  prosecuted  his  experiments  ; 
and  terminate  this  iuodcquate  reference  to  his  labours  by  recommending 
La  pTtmion  Barom/triqrtt  as  a  storehouse  of  interesting  facts. 
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239,  290. 
Ambato,  basin  of,  90,  97,  110. 

Bishop  of,  96,  116,  366. 

Governor  of,  87,  91. 

population  of,  93,  296. 

town  of,  82-3,  86,  89-97,  104,  178, 

302,  316,  327-8,  370,  398,  399, 
413-14,  422. 
Amphipoda,  117,  361,  363. 
A&a,  tambo  S.,  122,  124,  138. 
Ancon,  270. 
Aneroid  Barometers,  33,  38,  66-7,  67,  70, 

72,  219-21,  326,  331-2,  344-6,  399, 

401,  405-16. 
Annelida  (see  Earth-worms). 
Antiquities,  266-8,  268-84. 


Antisana,  101,  121,  133,  145,  166,  169, 
166,  184-206,  210-16,  224,  228, 
230-1,  240,  246,  266,  262,  343, 
846-7,  349,  351-3,  359,  363,  370, 
372-3,  396,  400,  420,  422,  426-7, 
429,  431. 

Hacienda  of,  41,  184,  186,  188-91, 

194,  196,  198-200,  204,  364,  367, 
361-8,  366-6,  398,  400,  423. 

Antisanilla,  Hacienda  of,  159,  185, 188-9, 
201,  204,  366,  400. 

Lava-stream  of,  187-9,  199. 

Antonio,  Village  of  S.,  266-6. 

Ants,  10,  366,  362. 

Arachnida  (see  Scorpions  and  Spiders). 

Arenal,  the  Great,  20,  21,  24,  26,  30-1, 
33,  40-3,  76-8,  86,  93,  319,  332-3. 

Arriaga,  Padre,  276. 

Arrieros,  6,  9,  21,  39-40,  169,  208,  309. 

Arriero-courier,  47,  60,  62-3,  78. 

Ascents,  rate  of,  32,  66,  70-1,  76,  79, 
149,  162,  164,  191,  198,  24-68, 
262-3,  298,  317,  381. 

Ash,  Volcanic  (see  Volcanic  dust). 

Ataoatzo,  106-6,  108-9,  167,  170,  210, 
231,  347. 

Atahualpa,  257. 

Atlantic  Ocean,  239. 

Atmospheric  pressure  (see  Pressure). 

Avalanches,  ice-,  78,  307,  320-1,  338. 

snow-,  196,  262. 

Azuay,  Province  of,  294. 

Baker,  Mr.  E.  G.,  116,  363. 

Sir  S.  W.,  418. 

Balsabamba,  Village  of,  11,  16. 

Banks  in  Ecuador,  181-3. 

Balios,  Village  of,  97,  198. 

Baquero's  Hotel,  98. 

Barometer,  Aneroid  (see  Aneroid). 

Mercurial,   Introd.,  x,   xii,  33-86, 

53-7,  66-7,  69-72,  184,  157,  186, 
196-6,    212,    219-21,    280,    232, 
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244,  249-50,  263,  297-8,  315,  319, 
323,  325-7,  330-1,  339,  341,  343-4, 
877,  895-8,  402-20. 
Barometer,  range  of,  in  Ecuador,  402-4. 
Barona,  Dr.  Abel,  91. 
Barraganetal,  14. 

Base-line  of  the  Academicians,  288-93. 
Baas'  Ale,  88,  178. 
Bates,  Mr.  H.  W.,  10,  112,  116,  137-8, 

200,  222,  236-7,  332,  354,  362,  365. 
Batrachia,  116,  144,  334,  363. 
Battle-axes,  270-1. 
Bees  (see  Hymenoptera). 
Beetles  (see  Coleoptera). 
Bellew,  Dr.,  49. 
Bellows,  utility  of,  51. 
Beltran,  David  (of  Machachi),  165,  218, 

236,  241,  246,  297,  310-12,  314-15, 

317-18,  321,  325,  327,  435. 
Benham,  Prof.  W.  B.,  112,  351,  362. 
Bert,  Mons.  Paul,  Introd.,  viii,  301,  377- 

80,  382-3,  437-42. 
Biot,  Mons.,  380. 
Bishop  of  Ambato,  96,  116,  356. 

of  Rochester,  Introd.,  viii. 

Blaine,  Mr.,  90,  168,  175. 

Blanco,  Rio,  313. 

Bodegas  de  Babahoyo,  2-6,  15,  360,  391. 

Body   temperature,  52,   150,    301,   326, 

368,  425-7. 
Bogota,  284. 
Bogs,  160. 
Boiling-point  observations,    33-4,   253, 

417-20. 
Bolivar,  Province  of,  294. 
Bolivia,  Introd.,  xi,  270. 
Bombs,  Volcanic,  138. 
Bonds,  Ecuadorian,  177. 
Bonney,  Prof.  T.  G.,  65,  68,  94,  104, 

111,  125,  140-1,  164,  189,  194,  212, 

234,  242,  249,  263,  288,  297,  806, 

816,  319,  329. 
Bonpland,  Mons.  A.,  27,  113-14,  365, 

428-30. 
Borrero,  Dr.,  174,  267. 
Botanical  Tables,  352-3. 
Botany    (see   Ferns,    Flowering -plants. 

Fungi,  Grasses,  Lichens,  Mosses). 
BothnU,  Gulf  of,  288. 


Bougner,  Mons.,  107,  111,  288. 
Boulenger,  Mr.  G.  A.,  868. 
Boussingault,  Mons.  J.-D.,  Introd.,  xiii, 
28,  25,  27,  29-32,  41,  76-7,  185-6. 
192,  236,  348,  851,  402-4,  481-5. 

Glacier  de,  849. 

Brenchley,  Mr.,  211,  418. 

Brevent,  38. 

British  Minister  at  Quito,  Introd.,  xiii, 

166,  172-3. 
Britten,  Mr.  James,  352,  358. 
Brocklehurst,  Mr.  T.  U.,  Introd.,  viii 
Bronze,  277-8. 
Browning,  £.  Barrett,  83. 
Bruhns,  Karl  (Life  of  Humboldt),  28-9, 

77,  428-30. 
Buckley,  Mr.,  10. 
Buenos  Ayres,  886. 
Bugs  (see  Rliynchota). 
Butterflies  (see  Lepidoptera). 

CxAHAiiio,  Sefior,  175. 

Gallo,  99,  124,  127,  802. 

Camellones,  8,  21,  286. 

Cameron,  Mr.  Peter,  355,  862. 

CampaOa,  F.  J.  (interpreter),  271,  295-6, 
310-12,  814,  317-18.  821,  325,  327, 
834,  386,  889,  891,  485-6. 

Gafiar,  Province  of,  294. 

Candelaria,  Hacienda  of.  308-4,  808,  860, 
398,  401. 

Canzacoto,  214-15. 

Carabourou,  Pyramid  of,  218,  292. 

Carchi,  Province  of,  294. 

Carihuaiiazo,  23,  85-7,  90,  97,  181,  158, 
252,  295,  810-18,  827,  848,  845,  847, 
349,  852,  863,  872,  401,  415,  423, 
426-7,  436. 

Carranqui,  Village  of,  256-7,  265-6,  268, 
275. 

Carrel,  Jean-Antoine,  Introd.,  xii,  6, 
26,  84,  50-58,  59,  62,  67,  69,  71,  78- 
80,  107,  109,  116,  182,  186,  143, 
145,  147,  150-1,  155,  164.  177,  190, 
194-5,  197-8,  205,  207,  209-11,  224- 
5,  227,  285-6,  241,  244-5,  259,  261, 
287-8,  297-8,  300,  804,  306-7,  311, 
814,  818-19,  321,  828,  827,  834,  348- 
4,  381,  392,  896,  435. 
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Carrel,  Louis,  Introd.,  zii,  6,  26,  42, 
50,  69,  68,  71,  73,  79,  81-2,  101, 
122,  130,  132,  134,  136,  145,  150, 
155, 169-60, 165,  209,  211-12,  225, 
235,  236,  241,  244,  248,  261,  287, 
297-8,  306-7,  311-12,  814,  821, 
327,  334,  881,  435. 

Vallon  de,  43, 58, 62, 331-8, 354, 364. 

Carrion,  Sefior  J.,  173. 

Carruthera,  Mr.  William,  21,  352. 

Casella,  Mr.  LouU,  405,  418,  424. 

Catarama,  Village  of,  86. 

Cattle,  198,  202,  204,  244-5,  313. 

Cayarabo  (mountain),  112,  121, 133, 145, 
154, 156, 169,  215-16,  217-37,  238- 
40,  249,  251,  262,  332,  343,  345- 
7,  349,  351,  354-5,  359,  362-5, 
370,  372-3,  400,  420,  423,  425-7. 

ViUage  of,  180,  218,  222-3,  227-8, 

241,  245,  250,  255-6,  266, 398,  400. 

Cayandeli,  Hacienda  of,  887,  401,  415. 

Census,  1,  168,  294-5. 

Centipedes,  354,  362. 

Cevallos(arriero),160, 164,  218,  241,258, 
265,  285-6,  304,  311,  313,  318,  321. 

Chambers,  Mr.  G.,  Introd.,  xiv,  2-4, 
13,  83-4,  38,  56,  66.  72,  97,  196, 
311,  395-6,  402,  405,  421,  436. 

Chambo,  River,  85,  97. 

Chanchan,  River,  5,  336. 

Chaupi,  HiUs  of,  99,  170. 

Chicago,  ox-cheek  of,  61-2,  83,  207. 

Childers,  Rt.  Hon.  H.  C,  Introd.,  xiv. 

Chili,  Introd.,  x,  xi,  2. 

Chilian  Minister,  294. 

Chillapullu,  431. 

Chillo,  124, 127, 159, 184-5,206,215,255. 

ChUlogaUo,  Village  of,  208. 

Chimbo,  14,  86,  336,  890-1. 

Bridge  of,  14,  387,  389-90,  401,  415. 

River,  4,  5,  13,  20,  86,  105,  323, 

327,  336. 

Village  of  S.  Jos^  de,  15,  34,  412. 

Chimborazo,  2,  6,  12-14,  20-33,  40-80, 
82-7,  90,  93,  110,  114,  121,  131, 
156, 158, 172, 193, 198,  200-2,  213, 
215,  219,  280,  295,  299,  310-13, 
316-43,  345-9,  351-5,  357,  862-5, 
367-70, 372, 381, 387,407-9,426-86. 


Chimborazo,  the  breach,  25-6,  64,  66-7, 

77,  388. 
first  Camp  on,  40-42,  331,  899,  412, 

414,  423,  425,  427. 
second  Camp  on,  47-59,  76-80,  86, 

193,   202,  299,  333-4,  368,  399, 

407,  412-14,  423,  426,  427. 
third  Camp  on,  59-60,  63,  66-7,  70, 

73-5,  78-9,  193,  321,  833,  369, 
372,  395,  399,  407,  413,  414,  423. 

fourth  Camp  on,  318-19,  334,  401, 

423. 

fifth   Camp  on,  319,  321-2,  827-8, 

332,  401,  415,  423. 

sixth  Camp  on,  333,  401,  427. 

seventh  Camp  on,  311-12,  34. 

Arenals  of,  20,  21,  24,  26,  30-1,  83, 

40-3,  76-8,  86,  93,  319,  832-3. 
crevasses  on,  24,  26,  83,  58,  67-8, 

327. 

flora  of,  333-4. 

from  the  Pacific,  2,  20. 

glaciers  of,  23-5,  30,  58,  67-8,  75-8, 

86-7,  819-20,  328,  827,  832,  335, 

338. 
height  of,  Introd.,  xi,  32-8,  71-2, 

330,  339-43,  899,  401. 

lava-streams  of,  47,  57,  69,  64,  319. 

Map  of,  17,  80,  323,  834. 

Marquis  of,  82,  89,  91. 

Northern  Walls  of,  320-1,  323,  327. 

Pacific  Ocean  seen  from,  68,  324. 

North-west  ridge  of,  319,  321-3, 

327,  332. 

Province  of,  294. 

Southern  Walls  of,  25,  64-7,  75-9, 

333,  337-8,  869,  872,  899. 

Summits  of,   28-4,  67,   64,  68-70, 

78,  820,  825-9,  337,  339-42,  399, 

408,  413-16. 

South-west  ridge,  25,  46,  58,  68-60, 

64-7,  75,  77,  321. 
vallons  of,  22,  40,  42-8,  46,  58,  62, 

76,  331-8,  354,  364. 
Chimu,  277. 

Chinchona  bark,  18,  243. 
Chiribogas  of  Riobamba,  82,  89,  91,  312. 
Chlorate  of  ^wtash,  49-50,  881. 
Chota,  Valley  of,  214-16. 
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Christian  names,  103. 

Chuarpongo,  Hacienda  of,  223,  400. 

Chuquipoquio,  Tambo  of,  29,  79-90, 120, 
811-13,  332-4,  385-6,  399,  408,  413- 
14,  423. 

Church,  Mr.  G.  E.,  90,  168,  176-6. 

Cloud,  cumulus,  74-5,  145. 

Cock-fighting,  222-3. 

Col  du  G^nt,  Introd.,  x. 

Colegio,  Hacienda  of,  186,  204-5. 

Coleoptera,  10,  112,  116-17,  137-8,  169, 
176,  200,  213,  222,  236-7,  246,  332, 
354,  362,  365-6,  391. 

Colias  aliieola,  200,  363-5. 

diTtura,  357,  364-5. 

Colin,  Mons.,  382. 

CoUanes,  Valley  of,  303-8,  362,  401,  423. 

Colombia,  Introd,  xiii,  246,  258,  267. 

Colon,  407,  412,  414,  427. 

Condamine,  M.  de  la,  12,  15-17,  33, 107, 
110-11, 128-9, 164, 158, 164, 196, 212, 
218,  235-6,  287-93,  305,  340-3, 402-3. 

Condor,  78,  200-6,  224. 

Coral  snake,  3. 

Corazon,  105,  107-12,  116,  134,  158, 
170,  210,  213,  215,  230-1,  348,  345, 
347,  351-8,  860,  362-3,  365,  399. 

Cordilleras,  Parallel,  336-6. 

Cornices,  tufted,  120,  133-4,  191,  232. 

Corredor  Machai,  241-50,  353. 

Cotocachi  (mountain),  99, 133,  169,  231, 
266,  258-66,  334,  343,  346,  347, 
849,  352,  355-6,  358-9,  364-5, 
372-3,  400. 

Village  of,  178,  259-60,  264-7,  295, 

898,  400. 

Cotopaxi,  73,  96,  98-9,  110, 121-80,  135- 
59,  162,  170,  210,  231,  252-5, 
322-80,  332,  336-7,  343,  345,  347, 
849,  858,  370,  372-3,  399,  408,  418, 
415,  420,  422-4,  426-7,  433,  436. 

angles  of  slopes,  123,  147. 

crater  of,  121-2,   125-7,  128,   130, 

146-64,  210,  262,  822,  324,  330. 

dust  ejected  by,  125,  138,   140-2, 

146-7,  153,  326-30. 

eruptions  of,  125-9, 138, 147, 158-6, 

822-30. 

fish  ejected  by !  262-4. 


Cotopaxi,  flames  from,  128,  152-3. 

glaciers  on,  146,  349. 

height  of,  154-5,  899. 

Couloir,  109. 

Cousobamba,  Village  of,  222. 

Cowper,  W.  (quotations  from),  117,  246. 

Crania,  284. 

Crater  of  Altar,  305-7. 

Antisana,  197. 

Carihuairazo,  316. 

Chimborazo,  337. 

Cotocachi,  264. 

Cotopaxi,  121-2,  125-7,  128,   130, 

146-54,  210,  262. 

Pichincha.  209-11. 

Sangai,  74. 

Crevasses  on  Antisana,   190-1,    194-5, 

197-8,  349. 

Carihuairazo,  315. 

Cayambe,  231-8. 

Chimborazo,  24,  26,  33,  67-8,  327. 

Illiniza,  182-3. 

Sara-urcu,  248-9. 

Crickets,  116. 

Croce-Spinelli    (aeronaut),    378-9,    382, 

488,  441. 
Crosse  k  Blackwell,  Messrs.,  62. 
Crustacea,  117,  361,  363,  366. 
Chienca,  Town  of,  174,  277,  288,  295. 
Currant-bushes,  87,  250,  333. 
Cutuchi,  River,  97-9,  124,  127, 137,  302. 
Cuzco,  270,  274. 
Oyelopium  eyclopum^  117,  261-5,  368. 

Dakwin,  Dr.,  Introd.,  x. 
Daule,  River,  4. 
David  (see  Beltran). 
Day,  the  late  Dr.  F.,  256,  363. 
Debris,  Glacier  de,  17,  68,  78,  76-8,  80 
320,  888. 

Vallon  de,  43,  58,  76,  333. 

Declaration  of  F.  J.  Campafia,  486-6. 

Deer,  115,  160,  226. 

Demerara,  112. 

Depdt  on  Chimborazo,  43. 

Diptera,  112,  114,  116,  130,  176,  200, 

250,  369-61,  363,  891,  430. 
Distant,  Mr.  W.  L.,  184,  863. 
Dixon,  Mr.  George,  Introd.,  xiii. 
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Dogs  on  Cayambe,  224-7. 

of  Machachi,  118-19. 

Pedro  de  Penipo,  314-15,  818,821-2. 

Domingo  (arriero),  802,  311-12,  818,  821. 

S.  de  los  Colorados,  214-15. 

Donkeys,  9,  106-7. 

Dormida,  la,  288-41,  248,  250,  354-5, 

859,  368,  398,  400,  423. 
Dragon-flies,  115,  855,  362. 
Dress,  148-9. 

Dm,  Aiguille  da,  299,  307. 
Dnice,  Mr.  H.,  857-8. 
Drunkenness,  266. 
Duprat,  Sefior  J.  G.,  91,  94. 
Duran,  Village  of,  890. 
Dykes,  110,  132. 
Dysentery,  50,  79. 

£arkinos,  167,  183. 
Earthquakes,  260,  267,  303. 
Earthworms,  111-12,  351,  362. 
Earwigs,  354-5,  362. 
Eaton,  Rev.  A.  E.,  863,  366. 
Ecuador,  President  of,  Introd.,  ziii,  172-5, 
264,  294. 

bonds,  177,  886,  390. 

banks  in,  181-3. 

Ecuadorian  loan,  Introd.,  xii 

Eigher,  306. 

Ellis,  Mr.  W.,  196,  839,  895-6,  417. 

Ensillada,  21,  209-11. 

Entomology,  113-17, 134, 187-8, 169, 187, 

200-1,  218,  215,  222,  286-7,  289, 

246,  297,  882,  854-66,  391. 
Equator,  124,  156,  162,  169,  186,  201, 

228,  240. 
Eruptions  of  Cotopaxi,  125-9,  188,  147, 
153-5,  322-80. 

Sangai,  78-5. 

Tunguragua,  96-7. 

Esmeraldas,  105,  126,  159. 

Province  of,  16,  258,  294. 

River,  124,  228. 

Espinosa,  Selior  Javier,  173. 

Seaor  Jarrin  de,  222-4,  227,  229, 

231,  236. 
Everest,  Mount,  Introd.,  viii,  878,  487, 

489. 
Ewbank,  Mr.  Thomas,  278,  281. 


Falcons,  224. 

Ferns,  62,  115,  187,  199,  260,  259,  833, 

352. 
Fish,  117,  251-5,  363. 
Fleas,  98,  100,  80S. 
Flies  (see  Diptera). 
Flores,  Sefior  Antonio  (Pres.  of  Ecuador), 

175. 
Flower,  Dr.  W.  H.,  283. 
Flowering  plants,  21,  87,  111,  115,  144, 

199-200,  218,  308,  338-4,  350-3. 
Food,  Introd.,  xi,  45,  185. 
Forsyth,  Sir  T.  D.,  49,  84. 
Fossilized  bones,  65. 
Foxes,  115. 

Freshfield,  Mr. Douglas,  Introd.,  xiii, 392. 
Frogs,  103,  116. 

tree-,  116,  884. 

Frost-bite,  71,  81-2,  91. 
Fuchsias,  115,  250,  353. 
Fungi,  199,  209,  352. 

Gaiters,  71,  81. 

Galti,  Hacienda  of,  386,  389,  401. 

Garoilasso  de  la  Vega,  239-40,  276. 

Gasteren  Thai,  307. 

Gay-Lussac,  Mons.,  380. 

Geneva,  398. 

Gepp,  Mr.  Antony,  352. 

Giacometti  (maitre  d'hOtel),  170-1,  216. 

hotel,  166. 

Gilliss,  Lieut.  J.  M.,  270,  273. 
Glacier  de  Boussingault,  849. 

de  Debris,    58,  73,   77-8,  80,  820, 

388,  349. 

de  Humboldt,  349. 

de  Moreno,  87,  349. 

de  Reiss,  320,  849. 

de  Spruce,  820,  349. 

de  Stiibel,  823,  327,  832,  349. 

de  Thielmann,  68,  62,  67,  349. 

de  Tortorillas,  349. 

Espinosa,  231. 

Tschingel,  307. 

Glaciers,  848-50. 

on  Altar,  806,  307,  349. 

Antisana,  190-1,  194-6,  197-8,  349. 

Carihuairazo,  316-16,  349. 

Cayambe,  228-9,  231-8,  849. 
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Glaciers,  Chimborazo,  24-5,  68, 67-8, 76-8, 
86-7, 319-20,  823, 327, 332, 349-60. 
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Sand,  Volcanic,  43,  140. 

Sangai,  73-5,  96,  131,  153,  156,  235-6, 

252,  304,  336-7,  383,  387. 
Sara-UTcu,  236,  242-51,  307,   327,  343, 

345-7,  349,  400,  423. 
Saussure,  Mons.  H.  B.  de,  Introd.,  iz,  x, 

380-1. 
Savaneta,  Village  of,  9,  11,  15. 
Schlagintweits  (the  Travellers),  Introd., 

X,  xi,  41920. 
ScUter,  Dr.  P.  L.,  214. 
Scorpions,  107, 176,  360,  363,  391. 
Scott,  Mr.  R.  H.,  396. 
Shakespeare,  quotation  from,  260. 
Sharp,  Dr.  D.,  116,  354,  362. 
Sherry,  Dry,  93. 
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Shoes,  39-40,  148. 

Sibambe,  YUlage  of,  886,  890-1. 

Sincholagna,  101,  124,  145,  167-64,  170, 

185,  231,  283,  348,  847,  849,  852. 
Sivel,  Mons.  (aeronaut),  378-9,  882,  438, 

441. 
Slater,  Mr.  Daniel,  206. 
Smyth,  Prof.  Piazzi,  802. 
Snakes,  3-4. 
Snow,  29,  30,  58,  64-5,  68-70,  78,  109, 

132-3,  142,  146,  160,  162,  190-2, 

194-5,  213,  228,  248-9,  261-2,  298, 

305,    808,   315,  321-2,  325-7,  342, 

846-8. 
Snow-blindness,  59,  71,  192-3,  318. 
Snow-cornices,  120, 133-4,  191,  232,  298, 

815. 
Snow-line,  86,  110,  327,  346-8. 
Snow-spectacles,  192,  206,  314. 
Snow-storms,  84,  225,  243,  261,  298. 
Sol,  181. 
Southern  Walls  of  Chimborazo,  25,  64-7, 

75-9,  333,  337-8,  369,  372. 
Spiders,  112,  115-16,  169,  248,  360,  363, 

391. 
Springs,  160. 
Spruce,  Mr.  R.,  12-13,  78,  349. 

Glacier  de,  320,  849. 

Spurs,  102. 

Spy,  the,  240-1,  243,  246. 

Squier,  Mr.  E.  George,  270,  275. 

Stars  in  stone,  268-71. 

Steam -blasts,    74-5,    147,    150,    153-4, 

330. 
Stebbing,  Rev.  T.  R.  R.,  118,  363. 
Stevenson,  Mr.  W.  B.,  18. 
St  Bernard,  398. 
St.  John,  Mr.  Alfred,  Report  by,  267, 

294,  390-1. 
St  Thomas,  426-7. 
Stone  Age,  256,  268. 
Stone  implements,  256,  258,  268-77. 
Strachan,  Mr.  R.,  396-7. 
Stragglers,  113-14,  134. 
Stiibel,  Glacier  de,  323,  327,  332,  349. 
Sucre,  181. 
Sulphur,  838. 
Sunda,  Straits  of,  389. 
Surinam,  112. 


Tambillo  ridge,  101,  105,  166-7. 

Tambos,  10-11,  193. 

keeper  at  Machachi,  99, 100, 117-18, 

141,  165,  254,  287. 

Tambo  of  S.  Afia,  122,  124,  138. 

Balsabamba,  11. 

Chuquipoquio,  29,  79-80,  120,  311- 

13,  382-4,  385,  399. 

Gobiemo,  13-15,  88,  187,  399,  407, 

412,  414. 

Loma,  11,  12,  15,  899. 

Machachi  (see  Machachi). 

Muiiapamba,  11. 

Play  as,  11. 

Savaneta,  11. 

Tortorillas,  21,  24,  31,  40,  83,  86, 

332-4. 

Tapia,  Plateau  of,  341. 

TeaU,  Mr.  J.  J.  H.,  189. 

Temperatures,  15,  22,  41,  66,  70-1,  184, 
142-3,  148,  160,  170,  186,  194, 
196,  212,  221,  230,  232-3,  238, 
244-6,  249-50,  253,  263,  297-8, 
300-1,  313,  315,  819,  321,  328, 
325-6,  346,  396-8,  421-4. 

body,  52,  150,  801,  326,  425-7. 

highest  observed  in  the  interior, 

221,  422. 

lowest  observed,  149,  422. 

maxima,  84,  221,  300,  421. 

minima,  40,  41,  52,  59,  61,  84,  149, 

194.  210,  237,  297,  300,  306-8, 
311,  313,  319,  321,  421. 

Table  of  Nocturnal  Minima,  423. 

on  summits,  70,  110,  149, 196,  212, 

233,  249,  263,  315,  325,  345-6. 

Teneriffe,  802. 

Tent,  59,  261-2,  327-8. 

Tetons,  299. 

Theakston,  Mr.  J.,  6. 

Theodolite,  24,  110,  259. 

stand,  55-6. 

Thielmann,  Freiherr  von.  In  trod.,  xiii, 
130,  138-9,  349. 

Glacier  de,  58,  62,  67,  849. 

Thermometers,  boiling-point,  33-4. 

Thunderstorms,  78,  84,  101,  116,  184, 
186,  148,  162-4,  170,  186. 

Tibet,  878. 
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TiBsandier,  M.  Gaston  (aeronaut),  879,441. 
Tinpnllo  ridge,  97, 99, 105, 122, 170,  399. 
Torre,  SeAor  T.  Gomez  de  la,  267-8,  283, 

366. 
Tortorillas,  Glacier  de,  349. 

Tambo  of,  21,  24,  81,  40,  41,  48,  83, 

86,  832-4,  354,  357,  362*4,  436. 

Vallon  of,  48,  76. 

Towns  in  Ecuador,  295. 
Trans- Andean  Railway,  836. 
Treasures,  23,  92,  155,  240,  305. 
Trotter,  Col.  H.,  84. 
Truxillo,  277. 
Tschingel  Glacier,  307. 
Tulcan,  258,  295. 

Tumbaco,  Plain  of,  106,  167,  185,  215, 
•      217-18,  3556,  863. 
Tumuli,  266. 

Tunguragua,  24,  30,  85,  96-7,  126,  156, 
215,  252,  336-7,  343,  348-9. 

Province  of,  294. 

Tupac  (Inca  monarch),  277. 

UtuSac,  Village  of,  307. 

Val  Tournanche,  Introd.,  xii^  808. 
Yalenciana,  Mine  of,  341. 
Valparaiso,  336. 
Vase-busts,  281. 

Veintemilla,  Pres.  of  Ecuador,  Introd., 
xiii,  172-5,  264,  294,  889-90. 

Pointe,  172,  826. 

Velasco,  Don  Juan  de,  251,  266. 

Ventanas,  Village  of,  86. 

Venezuela,  112. 

Verbenas,  115. 

Verbeek,  Mr.  R.  D.  M.,  339. 

Verity,  Mr.  (interpreter),  180,  184,  188, 

192,  206-6,  209,  218,  227,  229,  286, 

241,  245-6,  258,  261,265,  285,  294-5. 
Vertical  range,  113. 
Villsvicencio,  Dr.  Manuel,  12,  198,  209, 

236,  251. 
Volcanic  dust,  43,  94-5,  103-4,  111,  125, 

140-2,  146-8,  158,  230,  826-80,  886, 

846. 


Volcanic  eruptions,   73-5,   94-5,  96-7, 

103-4,  122-9,  138,  147,  153-4,  251, 

264,  322-80. 
Volcanoes.  74-5,  94-6,   121-30,    13655, 

164, 197,  210,  263-4,  266,  304-5,  318, 

322-30,  336-9. 

Wagner,  Dr.,  93. 

Water,  14,  168. 

Water-carrier  at  Quito,  168-9. 

Waterhouse,  Mr.,  10. 

Weasels,  115. 

Weather,  10-11,  25,  29,  32,  45,  63,  66, 

78,  84,  112,  116,  130-1,  134-5,  136, 

143,  155,  186-7,  194,  208,  216,  225, 

244-6,  298,  306-8,  314. 
Wetterhom,  315. 
Whistles,  Indian  musical,  281. 
White,  Mr.  Adam,  10. 
White  Valley,  229-30. 
Wiener,  Mons.  C,  270,  274. 
Wilson,  Mr.  J.  S.,  203. 
Wind,  66,  69,  75,  78,  128,  146,  148,  233, 

261,  297-8,  800,  806,  308,  322,  325. 
Wine,  virtues  of,  50,  207. 
Wisse,  M.,  Boiling-point  oba.  by,  419-20. 
Wolf,  Dr.,  127,  129,  180. 
Wood-lice,  363,  366. 

Yacu-larca,  318,  318. 
Yaguachi,  River,  4,  5. 

Village,  390-1. 

Yambo,  Village,  97. 
Yanasache  lava,  138,  145. 
Yana-urcu,  218. 
Yarknnd,  49,  84. 
Yarouqui,  Plain  of,  218. 

Zamborondon,  5. 

Zinc,  Sulphate  of,  59,  192,  318. 

Zoology  (see  Arachnida,  Batrachia,  Cole- 
optera,  Crustacea,  Diptera,  Earth- 
worms, Fish,  Frogs,  Hymenoptera, 
Lepidoptera,  Reptilia,  Rhynchota, 
Spiders,  etc.) 
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